Beno. 

DLP PROJECTOR 

SERVICE MANUAL 

MODELG PB6100 / PB6200 

CAUTION 

BEFORE SERVICING THE PROJECTOR, 

READ THE SAFETY PRECAUTIONS IN THIS MANUAL. 
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1. Safety Precautions 


I\TR<>DLICT1<>\ 


Waniiafi 

rn PkKt kM k, IM> I HK I Mi l.iFk-SI.HVK F aMI e 

r\KTs l^slll^:. to oiiai.ikikh slkvkk 

rFkso^MJ.. n.iLisF hilad rhus^i SFR'^ cii'iDi: ntFciHi: vthi c)rt:K.M i: 

Mil ht SAVR THIS < J.Ml!»F. FOM RI.'l’l,i|tR WERFkF.SfF. 


Sdr«l>' In^lrucFioiis 

1. kfjd Ihis fuitlii t^fLK <ipi;r.ili; j^iur pmji^jLnr :inJ nuvd h fur lulLni^ufurcjiLC. 

2 , Ihf Innip lxiio<n««'(in;iiTflT h'k JwIne^pcniiKHi! aH'Jw ikf (ir^wwr ro ftwlfor nparANiniswIi •ninuftH [wwfKi ri?nk'vjninh( 
Isnp-iQb^nliibily IL'nuplu{.viiii::ill. IXi iiliI (Tpt.'[dL lLU1i[Xt bvj't.iiiJllHrniloJ lujlip lilt:. LAi^MVLupiT'dliixl u-l'loiiip^ tvj^ild Lliu rdliiil IIFl 
LLA ild CMJSii thunilL'' ctcfikiilt: L'in rjr'«iLt:a^ionK. 

Nsvern;pln«ihf Ismp FH.’j(nil?ili' fir^ni e-lftaraiic WHUiunnenrs ufikt-j ihspptktwr i? unpliijUDftt 
4. Tu roJuuL Ihu ri:Jt. Dl tifapflrichliiKk-du iilC ilEuuvtuibli: llii:t app]ijiit:t:. T.a]tu ic Lu LKiisJi^tn] luLliniLiaii wliuii :iurvit:b: ur rupair its 
ruiiuirijil. liKxirreci n:a^hi:nib.l_Y Lurujui^te-GkLlricfihi.'tcL vkhmi Ibe appJiutiLi: k KubtKiquijruly 
lit, Liip n>?4 pliKt-ih^ pn'tiiiKt >:w)«n un^ulPk t;nn..fi:jpd. onubFf, l lv ppKhM iiin.vfiill. :tii^ininki?«ri«iFdMiiJie( 

6. Ihi^ ptinlm'l bL'jpubk t^rjitpljiriit^ irn^i^L'd ■rim;i^ Fur L'tfi lin^ rnuuiiL irElullaliuii.il'lTd.'vC' UM.'suLljbk'it.|uLpiiKiil Ibr tiKiublirt^ Lliu 
Luiic nnil^nsun^ il i&^Yumrclyjnhlullitd. 


CduFibn 

■ .Alvia^s miimt iht: lens imp viliwn lh>L' |prv^tc1tir lM<ii|h isiin. 

■ Lhii Bik liiok:(irBiElit ni ihu pnijitrlcr kasilurui^ iiprrjIion. TliE inlc-nsc-Ji^ihl liuuni tnuy ilimii^L' hoiircycs:. 

+ In ?.nparhli,-Y,1llif IIpy YaliHe*^ K kOF jiiritiDtr Itlh prisji.’i.'Uir hiMsIgnftl lis JipyiralY ^l^> w|r|iln :j. ImimIuIiIiIi itF UlltUi J.^l 
Ttiks, bulmiilJ Fiiil if |Hi>nt:r l'ijI'' urniirKL'Y tif tnthrv IhnnlD h jIIs ihtii r. In [lH’SL'liii;li-risk iriiHS. h is n,'L'iHiiiiH.'ntdiiil ll>!il li pvvKr 
slJibiliiLM' unit b*- usinlia ciiBjurljiiB nith. thJt proiHinr. 

SuYf thit iiM-r’s jiaLde: rhd JnFiKmnlKin iiLinloini:!] in :hu; innnunJ tAill viHi in 

PP«rjHia£ diKl nHinuiihni;i,yiH4r pt^rsonnl 
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2. Engineering Specification 

Muitimedia Projector 
Preiiminary Product Specifications 

Model PB6100/PB6200 
Revision 0.1, 2003/6/25 


1.0 Optical Performanoe 

Tested under 60" (diagonal) image size with Wide 
projection lens position, Toshiba T-lM meter and "SPOKE 
mode' unless otherwise specified. Measurement details 
refer to Append Ik A. 

1.1 ANSI Brightnes? 

PB62CH): 1360 Lumens 

PBB1O0' Minimum 1050 Lumens 

1.2 Biiqhtne&s Uriformitv 

MinimLim 50% 

1.3 Contrast Ratio 


1-3.1 ANSI Conlrgsr 

Minimum 150:1 

1.3.2 FOFO Contrast 

Minimum 700:1 

1 .4 Li^i Leakage 



1.4.1 Light Leakage in 
.Active Area (A221 

PB6200: <1.5 lux within 60" (diagonal) image size 

PB6100L <1.6 lux within 47" (diagonal) imape size 

1.4.2 Light Leakage out 

of Active Area 

PB6200r <5 lux balween ot 60" (diagonal) inruaga $iza and 
wilhin 80" (diagonal) screen area 

PB61O0: <5 luK between of 47" (diagonal) image size and 
wilhin 60" (diagonal) screen area 

1.5 Color 

Reference meter RD CLIO 

0-1 {TBD, determine aifter LPI) 


K 

y 

1.5 1 While 

.305±.040 

.345±.D40 

L5.2Re<l 

.6351.040 

.3671.040 

1.5.3 Green 

.335±.040 

.540±.t>40 

L6.4 Blue 

.13S±,040 

,T5±,<>40 

2.0 Imaoe Qualitv 


2.1 Throw Ratio 

PB620O: 6f>"±5% Diagonal @ 2M (Wide) 

PB610O; 47"±5% Diagonal @ 2M (Wide) 

2.2 Zoom Ratio (tolerance 
apdted) 

1.22:1 

2.3 Disipnion 


2.3.1 Keystone DistortiOfi 

<1.0% 
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2.3,2 VeriiMiTV 
Oistorticni _ 

2.4 Prtjjeclion Offset 

2 3 F ocus Range 

2 6 Focus (A2D) (A23) 

2.7 Lateral Cok?r (A21) 

2.fl OMD imaae Ouality 
2.9..1 Dust in Active Area 
3.0 Mectianical Specificatton 

3.1 Oimensions 

3.2 Weipftt _ 

3.3 Security Slot 


^1.0% 

PB6200: 132% *5% 

PB61Q0: 155% ±5% 

1.5-6m_ _ 

Flare {B) Defocus (A) 

R<=4.5 R<=2.0 

G^=4.5 C<=2.0 


B<=4.5 

B<=2.0 



Center of screen 

All other area 

R-G 

ci;2 

^1 

G-e 

<V^ 

<1 

R-B 

r 

<2J3 

■C-l 


See .A{>pein3i;( D _ 

Folk)'*/ Tl’s specrfication for Blennisti ir Appendix D 

248 K 206 X 84 mm (L x W k H) [without protrusipn pari) 

_ 24S X 206 X 90 mm (L x W x H) [with protrusion part) 

I 26S0a ± 1 DOa [withoul lens cap) _ 

I Kensington compatible slot 150N break away force 


3.4 Lens Cover 


3.5 Feet 


3.6 Handle 


4,0 Packaging _ 

4.1 Outside Dimensions 

4.2 Weight _ 

4.3 PalletlzatlDn 


4.4 Oro 


Detached Lens Cover 


Fast adjustable foot in front, Adjustable foot and Fixed foot 
in rear, foot Tilt:0'6 /igtitfleft: +2.2 ^0.5 

NA 


Detail refer toC309 [Packino Descnplion) 


46Q X 455 X 292mm (L x W x H) 

(Including Accessories^ Projector)^_ 

20 by Air; 72S^ 40’ container, or 336/20' cortainer by sea 
Refer to Appendix B 





5 








4.6 Shock _ 50G. 20ms, Half-sire. _ 

5.0 Thermal Specification MaMimLim ten np eralgre (0-40 D eg, C) 


5.1 Handles, knobs, grips, 

o+i' ^nrl ciinF^i~-a 1 —IaIH j^r 

Metal 

Plastic 

CLL. drill a-LII IdL-C nt7liJ 171 

touched for short periods 
only 

60^0 

a5"C 

(Bottom surface) 

(55"C) 

(70-C) 

5.2 External surface or 

Metal 

Plastic 

equipment which may be 

touched 

T0'=C 

95'C 

5. 3 Exhaus[Alr 

aOX(^£5=-C 



6.0 Environmental _ Adhere to Appendix B 


6.1 Temperature 

6.2 Humidity 

6.3 Audible Noise Level 

(Appendix C) 


[ Qperaiing ■ O^CC, 'Without condensaHo n 
^ Slorag e i -10 -60''C, without condensation 
, Operating l5%-^Ci%RH, wilhout condensation 
! Slorage ! 10-90%RH, without condensalion 
Normal mode: 36dBA at^§ 25"C 
Typical I Eco mode: 34dBA @ 26*C 

_ ‘ @Sea level _ 

Normal mode: 37dBA at @ 25“C 


Maximum Eco mode: 35dBA @ 25^C 



(1) Operating; 30-"C. 4hrs 6000 feel, 20"C, 4hrs 10000 

6.4Altiiude feet 

(2) on-operating; SO'G, 4 hrs 0^0000 feet 

6.5 Temperature cycle lest Operating test 0^40‘'C, Humidity ^ 10%-90% 

(Follow CNS : 63-2,12919) Non-operatIng test -10~6Q°C. Humidity : lO^-gQ'Ki 

7.0 Regulatory Safety , CB, US. TUV-GS. CCC, P3B, GOST, B-Maic 

' EMC FCC Class-B, CE Class-B. BSMI, MIC, C-Tick 
CE Marks . Directive 73^2-3^EEC^ 
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01 reel! we e3r336/EEC: 


ESD 

BENQ ESD Specification 

Laser 

FDA. PSC 

S.O Reliability 


8.1 General Failure Def. 

Adhere to Appendix Ei 

S.2 MTBF 

20000 hours except DMD chip. Color wheel, Lamp and 

Fan 

8.3 Lamp Lifetime 

2000 hours (50% brightness mainlenance with survival 
ratio mors than 50'%J 

9 0 Powve* Requifemenls 


&.1 Input Voltage Range 

90 V ac to 264 V ac 

&.2 Fre^lllen<;y Range 

47 Hi to 63 Hi, 

3.3 inrusb Cument {Cold 
start only) 

220V EetOw 46A 

240V Below 50A 

3.4 Power consumpiion 

2e5W MAX 

3.5 standby Power 
consumption 

Below 13W 

3.6 HI-POT 

ISOQVac or 2121 V dcfor 1 second 

3.7 Leakage Current 

0.75mA at 100 V 

3.S EMI 

FCC part 15 Class B 

CISPR22 1937 Class B 

3.9 Electro Static Dischiarge 
(ESD) 

CE standard 

+\-4 KV oontecl,+V&KV eir 
tiischarge 330Q 150pf 

3.10 Electrical Fast 

Transients {EFT) 

+\-1KV on Inpul power lines. 

3.11 Surge 

+V1KV line to line, +V-2KV lire lo ground on input power 

lines. 
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&.12 Voltage Dips 

Standard EN01OCi0^-11 

&.13 Power Connector 

lEC 

&.14 Other 

Refer to append iK F 

10.0 Panel Specrficatiofl 


10.1 Type 

PB6200: Single Chip 0.7" XGA 12'^ till DDR DMD 

PB6100: SinfUe Chip 0.55" SVGA 12'^ tilt DOR DMD 

10,2 Pijtels 

PB6200:H: 1024 XV: 76fl 

PB61OD;H:e00X V: 600 


24 Bits [16770000 colors} 


Svstem firm ware is provided by Customer 

11.1 PC 

PC Compartible 640X430 -> 1Q24X768, compressed 
1230X1024: Composite-Sync: Sync-orvGreen: Interlace 
Mode f3514A); 

11.2 Video 

NTSC/ NTSC4.43/ PAL (Including PAL^M, PAL^N)/ 
SECAMVPAL60/ 

11.3 YpbPr 

NTSC (460i)/4e0p/ PAL (5761)/ 576p, HDTV (720j?y 1060i) 

11.4 DDC 

DDC 2B 

12.0 Image interfeee 

Adhere to Appendix E-2 

12.1 Analog RGB Input 

15 pin D-Sub (Female) x 1 

G(Y): Video aenplitude 0.7/1.0 Vp-p ; Impedance 75 
RB{CbCr): Video amplitude 0.7 Vp-p : Impedance 75 

HD/VD/CS: TTL Level 

12.2 Video Input 

RCA jack (Yellow) 

Video amplitude 1.0 V^.^_;. Impedance 75i3 

12,3 S-Video Irpul 

4 pin Mini'Din (Female) 

Vi Luminance amplitude 1.0 Vp.p; Impede r»ce75f2 

C: Cfinoma ampliiude 0.268 V^^ r Impedance 75i3 

13.0 Cortrol Irterface 


13.1 IR Receiver 

IR Receiver x2 (Front. Rear} 


14.0 User Interface 

Adhere lo Appendix E.3 

14.1 Operator Keypad 

9 Keyer 

On/Standbyi Auto Keystone: Input: Aulo Set. Menu: 
Left/[VDl+>: Riqht/fVol-l; Up: Down 

14.2 Indicators 

4 LEDs; 

Power On/Off Stalusi Lamp Status; Temperature Status, 

Fan Status 














Appendix A Optical Measurement 

1, Scopes 

This tfocumerit describes critical oplical related test deflnillons and Instructioris tor dais or 

video projectors. The olher general lemninologies are specified In ANSI IT7.22S-1997. 

2. General Requirements 

V. The unit under lesi should be allowed to stabilise without furiner adjustment for a 
mlnimium of 5 mjnutes, al nominal ambient room temperature of £5"C, before making 
measurements. 

2. Measurements shall (ake place in a light proof room, where th-e only source of 
illumination is the projeclor. Less than 1 \u% of the light on the screen shall be from 
any source other lhan ihe projector. 

3. All measurements shall be made on flei screens that do not provide any advantage to 
the performance of the unit 

4. All measurements shall be made at standard color temperature settfriig, 100% white 
tmage (per ANSI IT7.22B-19S7). except wtiere noted 

3. Practical Requirements 

T. When measuring contrast manuafly* operators should not wear white cloUrIng since 
light reflected from white clothing can influence the measurement. 

2. Unless othor^^rise speofied, ihe projection lens Is set la the widesi zoorri position 
since zoom function can Influence the measurement. 

3. Measuremeriit should be performed with Minolta Chromameter. Model CL-100, or 
equIvaFenl. 

A1. ANSI BRIGHTNESS 

ANSI Lumervs = (L1+L2+L3+L4+L5+L6r-L7rLa+L9y9 [Iuk) k A [mV) 

A (Area) = W * H (mV) 

W; Width of projected image (m) 

M: height of projeoled Image (mi) 
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Lio, L11* Ll2^ L13 are loeaied at 10% of the disiance from cemer ifself to L5 

A2. BRIGHTNESS UNIFORMITY 

Brightness Uhitonnilv = Minimum (LlO.Ll 1,L12,L13)/Avera^ 

(L1. L2 , L3 .L4.L5.L6.L7 , LS, L9) 

A3. JBMA UNIFORMITY 

JBMA Uniformity ■ Average (Ll, L3, L7, L9)^ L5 

A4, ANSI CONTRAST 

ANSI Contrast - Average lu>; value of the white rectangles/Average lux value of the black 
rectangles 

Contrast Ratio shall be determined from illuminance values obtained from a 
black-and-white *ches£board" pattern oonsisling of 16 equal rectangles. The white 
rectangles shall be at 100% gray and the black rectangles at 0% gray, illuminance 
measurements shall be made at the center of each of the rectangles. 

A5, FOFO CONTRAST 

FOFO Contrast = Lux value at the center of a solid white screen/the lux value at the 
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c^nt^r of 9 solid blf^ck screen 
A6. JBHACONTRAST 

JBMA Conifiasi = Average {L1,L2,L3,L4.L5,L6,L7,LB.L9) under solid white f Average 
(L1,L2,L3,L4,L5,LS,L7,LS,L9} under solid black 
A7. UGHT LEAKAGE 

Leakage = The maKimum light leakage under a solid black pattern in or outside of the 
projected image 

AS. IMAGE DISTORTION 
Keystone = tW2^vvi)/ (Wi + W2) 

vertical TV dist = (H1+H2-2;(H3)/2H2 xlOO^ 

Horiiootal TV dist = {W^ +W2-2xW3)^2W1 xl00% 

W1; Image width at Image bottom 

W2; Image width at Image top 

W3: Image width at Ihe half image height, 

H1; image height al image left 
H2: image height at image right 
I-I3: image height al halt Image 
Note: 

1. Keystone and Vertical TV Distortion are recommended for Fronf Projection Drsplay 

2. Vertical and Horizontal TV Distortion are recommended For Rear Projection Display 
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A9. THROW RATIO 

Throve ratio = pnajecEnn distance / Itia width of the projacted image 
A10, ZOOM RATIO 

Zoom raSo = ma>(mum/ minimijm image diagonal size at a fixed projection distance 

All, FOCUS RANGE 

The minlmum/nnaxirnum focus distance Is ihe injnimum^nnaKinriuni projection distance (The 
distance t>etweeri (he outermost element of projection lens and screen), expressed in 
meter, at which the image is still at its aoceptabte focus (evet.(acceptable focus level is 
specified by FOCUS LIMIT SAMPLE approved by customer) 

A13. COLOR 

Color is expressed as (x. y) in 1931 ClE cbnomaticity values 

Note: Color is measured at the center of Ihe screen that is entirely the measured color 

under default onghlness and contrast setlings 

A14 ANSI COLOR 

ANSI Color is expressed as (u, v) In 197^ ClE chromelicity values 

Note: Color is measured at the center of Ihe screen that is enlirely the measured color 
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undar dafautt brightness and contrast settings. 


A15, COLOR UNIFORMITY 

Color Unifomilly Is the rnawmunn color difference (Ax^ Ay) betvveen any two points oul of 
L1’L13 

A16, ANSI COLOR UNIFORMITY 

ANSI Color Uniformity: Au'v'= [{u'1‘j'0)^2+(v’1-v’0)*2]^1/2 
(u'O.v’O): Ihe average color of Lt^LIS 

the spot with maximum devialien from (u’0,v'0) 

A17. PROJECTION OFFSET 

Projection Off5et= Center of image above projection lens optical axis ( Half image height x 
100 % 

NcHle: Optical engine should be kepi hori£ontal attitude 

A1$, Customer defined Brightness Uniformity 
Cuslomer defined Brightness Uniformiiy 
= Average (L10,L11,L12,L13)^ MaK(L1,L2,L3,L4,L5,L6,L7,L8,L9) 

A19, Customer Defined COLOR UNIFORMITY 

Cuslomer Defined Color Uniformity: duv= [(ui'Ju)''2+[vi'Vd.)*2]*1/2 

(uci.vu} and (ui,vi) are the two points out of li,L2,L3,L4,l5kL0,l7,L8,L9.lio^li i,li2,li3 

which have maximLim dislanoe Irt ClEl 9&0 color space 
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A20r Focus 

I Focus test procedure (Wide ouly) 

a. Pellern: Cross Hatch [Rerer lo i^27 for ell reEeted issl pelternis) 

b. Steps: 

Step 1, Gel best locus at Screen Cenief with 'Phofl Patlerri' 

Step 2: Check "Cross Hatch" at 60', Wide position. 

Step 3: Observe R, G, B color seperately end check "Certer and 4 comers 
of screen" for 'Defocus" and "Flans-'' (Check line only, no check point) 

ii. Criteria: Measure Ihe Hare size with agreed "Ghd" paper and as follaws: 
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A21. Lateral Colar 

i. Lali^’l Calar test pficK]edurc (Wide only) 

a. Partem: BenQ Lateral color partem (Refer to A27 for atl related test patterns) 

b. Steps: 

Step 1; Adjust focus as described in A2D Step 1 
Step 2 \ Cheek LaleraJ Color al60". Wide position 
Step 3-; Measure the lateral color for whole screen 

il. Criteria: 

a. G to R E pixet 

b. G to B -s: F pixels 

c. R lo B car be < G pixels 

d Measure the Lateral Color with following condition; 


CcnU-T nf t'i fi Cwith di^fiKUH tsnly, cui count uf lldirc) 



15 










A2Z, Light Leakage 

Light leakage In Active Area- Bri^tness of Bnghtesi spot of Itght leakage - L5 
AZ3. Focus Test Patterns 

All patterns used in qualify the focus quality. Pattern list hers for reference only 
and patterns wllh conrecl resolution shall be used in qualification, 

"Phon Pattem" 
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Appendix B Design Verification Test Procedure 


1, PurpKSse 

This slandard e^rablishts the environmiental specificalion for pnojecJor related 
prodjcts, which defines ttie level of product performance and reliability in the field. IL is not 
necessary ihe inier^t of these specification to slmuiaie a typical user eevironmentH bul 
raiher to provide for a taval of product rcbostnass Ihat wtian ^ppliad ever a wide ranga of 
manufacturing variabilily and erivirormental usage corditions, which is recommerded for 
product assurance testing reference. 


2, Test Summary 


Dynamic Testing 

Specification 

Package Drop 

76cnn, 1 drop per onentaUen, all 6 primary surfaces, plus 

Please refer to another attached 

a minimum of two selecled comers, and three selected 

file. 

edges, total of 11 drops 

Sample: 2 units. 

Package Vibration 

iRancfom, 0.0lg2/H£, S^lOOHi^ ail primary axis, 20 min 

Please refer to another attached 

per orientation, total of 00 min. 

file. 

Sins, 0.5g, S’20OHz, 1 octavefmin, 15 min dwell on each 
resonant frequency, all primary axis, one sweep (30 min 
minimum) per orientation, total of 90+ min. 

Procedure: 

1. Samples are checked O.K by 
appearance and E.E funclien, then 
record optical data (brightness, 
uniformity and contrast ratio before test 

2. Perform random vibration after 

sine-wave vibration lest 
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3. Sample: 2 units. 

Bench Drop 

Pivot, 90 degree, sitting on right and lefi side, 1 drop per 

orientation, tolal of 2 drops 

Fiat. 50mm. wooden table, bottom and opposite. 1 drop 

per ortentalion, total of 2 drops 

Sample: 2 units. 

Security Lock 

150N break away force 


3. Fail jre Criteria 

The product Is expected to perfenm to Its full polertiial without loss of fLinclion, 
performance, critical parametric chargee, and other undesirable anomalies, over the 
applied bmjndaries of this spedficatfon. The folilowirg produci failure is not allowed within 
the boundaries defined in this specificalion: 

1. Failure irdudirg permanent damage, critical paramedics changes 
(optical performance defined in Appendix A), and latent defects. 

2. Failure reciuirir»g operator intervention, 

3. Failure violating extarnal laws, regulalory agency standards, and 
government directives. 

4. Failure resulting in a safety, potential safety, issue. 
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Appendix C Thermal and Noise Test Procedure 

1 ■ Noise Testing Standard B:ivvd on Shonn lin fuILonn, 



n Exhaust Air : 

The ma,)^flnu[T| temperalure of outlet is metal 951 and measurement position shown 
as follows, 



PiisiLi<wi Cl I mcLt^tiruiTHinl 


m ' Temperature of System Level - 

Bafora rreasuremennamparalur'e, wa can use IR oamara la rrakf; sure the poattion 
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of hot spot. We (Jofineci nriaviinunn tomperaluro and moasuremenl position as 

following r 


Area 

l>e(mc 

Spec. Mas i mu in 

metal C 

plastic C 

Majtic loiiL'h 

All 

7CJ 

95 

Touch for short 
penod only 

Keypad. Adjustment tboP'Icrvs,side &urtaee 

CiO 

K5 

Bottom 

Lamp envo" 

55 

7t> 

OiKict 

Mesh surface 

70 

95 
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Appendix D DMD Image Quality 


This document is an excerpt from Tl's document 2&01907 

1. iicoi^K 

TM 

ThiH iloL'LlinL'nt spLicifi-fj; tht iniiijjc Ljuiilitv rt'tniinjmrnls appliL'iJjble tiT thL* DLP XGA CiHnpociL'iit Set. 

TM' 

The Component Set provides ilie DLF* XCA Projeclor therein feJeircd to as the Projec(oi')^ wiHi 
cligitil imikging tunctinnaliry ha.secl on JJjgit.il Micmmirmr tJc^'icc t'lJMJJ) tcchnoloi'y.. Other 
reLiuireiiienlH for 1 he Kit iirv HpHrifed in Tl Dniwinti 4144756. 

2. DefinitiLins 
2.L Blemish 

A blemish ohstructioii, rcllectiori, or relhielion of li^tit tleit ij; visible, hut out of 
fueuii in ihe proittled image tinder sfieeified L'omJilion.'i of mspeftion (yee Table I It 
is caused b]^ a particic, scratch, or oflicr anifact located in ilic iiniigc illumination path. 

2.2 Diark pixel 

A single pixel or mirror iJiat is stuck in ihc OFF posilion and is visibly darker than ihc 
surrotuidinji; piTtcIS- 

2.3 [iriglit pixel 

A single pixel or mirior lhat is stuck in tlic OM position and Is visibly brighter than the 
surrounding pixels. 

2.4 Unstable pixel 

A single pixel or mirror ihut does not operate In sequence with ^irnrjmeters loiidcd into 
memory. The unstable pixel appears ti> be Bickering asynchmnously with the image. 

2.5 Adjacent pixel 

Two or morie sluek pixels shariiij; a common border or common pointy also referned to as 
a cluster. 

2.6 Streaks 

Atlifaet resulting from loealLzeil variation in mirror lilt angle relative to sutroundinj' 
mirrors. Tlicy arc similar in appearance lo window scratches bul appear al the mirror 
level. Strejits a|tpc:tr as faim diagonal or arcing patterns in the image. 
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2J Scfl of Miironi (SOM) 

SOM is u r^'[ jilt;.Li Liif 4irra^' ol off-sUiLL: sumiumli rtg (he jeLiv-i^ jrej. 

EyiKflfchcr 

A Miull loe^li^ed hgiK \vlvidi lias hit^h sikliIliI fieeiueiiL'y bind liit^tiilifTen^nlLLt] 

l>righ(Tii;tjij, iirt duc to vgrionii 0 window or window ii|'H;rtnr-t; "dtftcls"’ 

including; digi^, voids, puriides^nd sfi^dehes. 

2S} Ron.kr Anifjivts 

All variations of thes^ ailifacla are aceepiahlc under (his iniajse qualiti' specifieation. 
Honkr artifgelH gru g general egti:^>jy of ima^ sirtifaLls dial mgy show up on sorecn in 
tlac area outside of (he active array, bonder artifacts include; tx|Kiscd bond Wires. 
Espoiicd Muul 2, and Relleclive Ed|^e. 

2.''>. I Bond WiTics 

Bond Wires: aiiach the die to the ‘iiipenitmcturc, If visihic. they will appear as short 
li^ht panilk'l lines -iiutHide (if (he Sen cif MirnTTN (SOM 

2.9.2 Exposed Metal 2 

Expiised Meiul 2 iii due Ui n shift in pnsilLiinin^ of either (he die (ir the window 

aperture, svhich may allow light to be reflected off of (he layer of metal 2 tha( is 
helow (he super sEriiLturt (mirtOrs ). This deJ'ecI is loCuled at the OuLei' edge uf (he 

SOM, 

2.9.3 Relleelive Edge 

Reflective Rdjicis li^i (hgt mayrefllcet fruim (he etige of the DMD’s window- 
aperture onto the piojection scfeeti. It will a|.>])ear a dtiti did'use line ouliside of 
the SOM. 

2.10 Two Zone 131 tie 60 Screen 

The Two Zone Blue 60 sereen Ih useit Ut tesU for maior dark bleniiH-hes. Refer t[i Figure I 
for configtiration. All areas of the screen are colored a Microsoft J*aintLu ushblue60 
fgjeen and red scl at 0^ blue set al 60>. 

NOTE: If liivcardeganrma is rio( used then the Microsofi Rainibrusb valuer imist he 
ddjusled to niateh the degaitiitia table being used in order to generate an eguivalent blue 
level on the icst screen image. 

2.11 Two Zone Gray LO Screen 
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Tlx: Two Zone Gray 1(1 screen is usct1 lo test for major li^jlit blemishes. Kclcr to Fiytire I 
tor contigLiralioo. All aiKis ol'the screen are colored a Mienoson Paintbrush yray IU 
(lireen, rtJ, and blue Htlal IC)K 

NOTR; If li nC!IT deyiinnna is not used then the Microsoft Pginthnisrh vulnesmust be 
uidjusicd to match the dcgainma table Lxin^ used in order lo generate an cquivalcnl gray 
level on the Lest screen image. 

Tbc Kn shall irrovide digital itnaging funciionality, m accordance with the Projedor system 
design alJocaiions. sucli 1ha1 it |.>iovides tlie Projector with the jlmclional capability to f^rojecl 
images lhal ineel the image cjualiLy reL|Liireiiienbi specifed in Table [ and it shall not fHisse.ss 
artifacts or other eharaetcristics tligt cause pn>jeetc(l images to fail lo meet tliose same 
rcquincmcnls. 

3 . .ACCEPTANCE REQUIREMENTS 
ii. I I Condilitins of Acceptance 

All fitvl U image quality defects must he dciermincd mxlcr ihc following pnojeexd image 
icst conditions: 

a. PrtijeeLor degaiitma sliall be linear. 

h. Pmjec tor emor d i ffusiim sha 11 he “n ff-" 

e. I^rojcetor bngbtness and contrast settings shall be set to- nominal. 

d. The diagonal size of ttx ptojedeil image shall tx a minimum of bO inches. 

e. The projection screen shall be I X gain. 

r, The projected image shall he inspeeteti from an 8 fed minimum viewing 
distance. 

g. The image sliallhe in focus during all Table I lests. 

Ii. Operator Vision 

Verified ion Hut i^rojecied images meet ttx s|:xcilied acceptance criteria shall be 
perfimned by tjperators that: 

a. Have 201/20 or better natural or eorrecied visiun as deXrmineti hy Snellen 
chan or equivalent eye tests. 

b. Are ojpab le o f di st Lng.uish i ng colocs as determ i ned by Ishihara or equivalent 
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L'lit-LKT liljirixJiiL‘siii e>'e cesd. 

3.2 Teat Set|Li^iite 

T£^jjC:i: ^h^lL rui'i iil Etid' ^t^L| iri Tubli^ I . 

_ TABLE I. _ Q Liiilily SpL"L'ifica<iQ» 


si:0 a 

Jli'hJ 

SLKLJJN 

.ACCEilTANCL: LRITLRIA 

1 

Major Dark Blemish 

Two Zone Blue 60 

1. No Wemisli urill be daiter than Microsoft 

Bl ae 60 in r|ie CriHeal Zone 

2. <2 blemishes in 11k Non-CriHeal Zone 

3. No blemish tvill be > 'A" kmg diameter 


Major LL|jht lllcnnsh 

Two Zone (iray ID 

1. No WemLsh wilE he lii'htLT Lham MLuiosoH: 

Ciruy ICh in the CrilicaL Zone 

2. £ 2 hkniistics in Ihe Non Cntical Zone 

3. No blL'ml'ili ■wilt hL‘> lono diamoler 

y 

liyteaicliSr 

Gray 10 

1. No eyofalolier will be liglllcr lluii Microsufl 

t.jri> 10 


Streaks 

Blue 60 

Cray 10 

Whitfl 

1. No screaks 


PmjL'cteJ Images. 

Any sercon 

1. No adjaoont piscis 

2. No hf i uht pLitcK (Acti s'c rea) 

3. 5 1 hriglil piscHSOM'l- 

4. £ 4 dflik piscls 

5. £ 6 minor hlcmifihrt 

f>. No l>M l> w iiulnw aperture Hhadciwi ng on the 

Active .Aiea 

7. No unsUiblc pixels in Active Area 


Not^s: 

Tests, sliall be iwrfoi nictl in the sequcriiec incitcaicd im Table I. 

I frojHsetecJ blcrmish niinibcrs inelude dTie eoant tof the slwelciw of (lie artifact in atltlisioii to 
the intiftict itself, so thflt tlie cotiiK usually represents a single aititact on the window. 

2. No blemish sliall be more (ban 5 inches loiiy or have a total area of more than S sqaarc 
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inch??; nn 9 ftHf-inchi prnjwti^rt iniii^C- [S ^ iii<;h ior Maj<nr Ellcmish (cslsi)- 

3. Durinjji fill Tabic ] tcsis, projected images sliall he iriHpeeiefl in ntcontJfiircc with the 
condhioTis cif inspection spccincd m Seel ion 3. 

4. The nejeetion biisis (or all cosmetic I>MI> defects (scratches, nicks, pnrticles} will he the 
projccteii image tests referenced in Table I . 

5. Any ether innage quality isstie tiol spccificaTly dctincd in (his dociiincut shall he acceptable, 
ti. Bla.ck screens shall iio( be tised asabasisforrcjccling DMDs for image quality. 


Kigurt L. Major BIftmisih T^vo Zoni? Seretn 
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Appendix E Electrical Specification 


E1 Interface Definition 


1S pin definition ct the mini O- sub male for 0DC2B protocol 

( 'o 0 o o o ] 

1 □ o o o □ I'f 

I O 0 0 O o / 

^11 IS J 


Pin 

Dflltnillrnn 

Pin 

DoKnalltin 

Pin 

DdlnllMMi 

Pin 

Dafinillon 

1 

R4<t 

i 

cr**P Slgiwi 

J 

Blii« 

4 

PC RXO 


CQiar 

DirivFKm 

Slonrf (Prt 


Lurmlnartcf- 

3i[ri«i nn 


Calof 

DiT^runfew 

SiunBillPl^ 






GNDIR] 


CNDIO^ 


QND IB] 

S 

PC tud 

c 

[i«l[Pr|, 

7 

□NO EV] 

B 

□NO ePbh 

9 

NC 

in 

CMn 

11 

□HD 



13 

Hbrili^nLdl 

U 

Voillnl SMtt 

IS 

SCL 




Video & Component input 



Pin 

OiallnltiDfi 

1 

C[7tt^hd) 1D'in[bn 



Pin 

□eBcripliofii 

1 

GHD 

2 

GNO 

2 

Luminofice 
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E2 Characteristics of inputs/cj 



Paramelef 

RDATA 

GDATA 

BDATA 


Afliolltude 

BtADk. riede^tal 

Piy.e\ Clodk 

G[>ATA_S0G 


Amcilitude 

Vedea Bmplitude 

Svpc ampi^lixie 

Btacl; pedf^^tBl 

Rj(el Clock 

HOATA 


Amplitude, Ic^wlev^l 

Ainplitude, hi^ l«(viel 

Frsouaricv 

VDATA 

imDedance 

Amplitude, law .level 

Amplitude, hititi level 

Fr&auetKv 

SDADATA 

Amplitude, low level 

Amplitude, hi^ level 

SCLDATA 

Amplitude, ICiM lev«l 

Amplitude, hiq^ level 

PC.RXD 

Amplitude, law level 

Amplitude, hitjii level 

PC.TXD 

Amplitude, law leve 


lAmplitude, hig>i level 





























































































CVBS 


lAniplitude. total Ivi^tecyi- gvnc' 


Luminance Amplitude, vidso 
Amplitude, s^c 
Impedance 


CVEE Chrama Amplitude 



1 


0.7 


0.3 


7S 


300 



Volts pegk to peak 


VultE 


Volts peak to peak 


ghm 


m Vults peak Id 


Ohm 


E3 Timing Tabifl 

The Established Bming is 35 following; 


Resolution 

Mode 

rat& 

m 

H-frequertcy 

Clock 

(MHz) 

720 X 400 

720x400.05 

85.039 

37.927 

35.500 

640 X 480 

VGA^eO 

59.940 

31.469 

25.175 

VGA. 72 

72.809 

37.661 

31.300 

VGA_75 

75.000 

37.500 

31.500 

vGA.as 

85 003 

43,260 

33,000 

600x600 

SVGA_5e 

56.230 

35.156 

36.000 

SVGA_60 

60.317 

37.679 

40.000 

SVGA_72 

72.166 

46.077 

50.000 

SVGA_75 

75 000 

46.375 

49,500 

SVGA_fl5 

85.061 

53.674 

56.250 

612 X 624 

MAC 16" 

74.S5D 

49.72S 

57.281 

f024 X 76S 

xGA.aai 

80-967 

35.622 

44.900 

XGA.go 

50-004 

43.363 

66,000 

XGA_70 

70.069 

56.476 

75.000 

XGA_75 

75.029 

60.021 

76.750 

XGA.aS' 

84.997 

56.667 

94.500 



MAC19" 

74.700 

60.114 

79.657 

1152 X 364 

SXGA1_75 

75.000 

67.500 

103.000 

1280x 960 

CluadVGA_60 

60,000 

60,000 

103.000 

1280 X1024 

SXGA3_60 

60,020 

63,9B1 

103.0<X) 

5XGA3_75 

75.025 

79.976 

135.000 


3 ' 

























































































































Appendix F Power Supply Specification 


F.1 Protection 

1, Overvoltage 

The power will be aulomatically &etf-lirrited while any single component failure 
and output voltage will be tripped and protected. 

2, Over Current 

Output current will be limited 
3.. Short Circuit 

The power is protected that a short happened between the output terminals and 
there are not ihe risks of electric shocks. 
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3. Spare Parts List 

Model : PB6100 


Item 

Component 

Description 

Type 

1 

42.J8618.001 

U/C PC+ABS PB6100 

R 

2 

55.J7612.001 

PCBA KEYPAD BD PB7200 BENQ850 

2 

3 

54.J8612.001 

BALLAST PHG201G16 PB6100 

R 

4 

60.J8605.001 

ASSY Lower Case PB6100 

R 

5 

23.10102.001 

BLOWER 12V 50*50*20MM ADDA 

R 

6 

60.J8617.001 

ASSY LAMPBOX PB6100 

R 

7 

23.10103.001 

FAN 12V 70*70*25AXIAL ADDA 

R 

8 

60.J8604.001 

ASSY R/C PB6100 

R 

9 

55.J8608.001 

PCBA REAR IR BD PB6100 

2 

10 

65.J8602.001 

ASSY AC INLET+THERM SW PB6100 

R 

11 

55.J5019.001 

PCBA THERMAL BD DX850 

2 

12 

55.J5020.001 

PCBA EMI BD DX850 

2 

13 

55.J8601.001 

PCBA MAIN BD PB6100 

2 

14 

60.J8607.001 

ASSY DOOR PB6100 

R 

15 

55.J1313.001 

PCB IL SENSOR-B BD SL700 X MI 

2 

16 

65.J8603.001 

CW DIA44DEG110 PB6100 PRODISC 

R 

17 

55.J5019.001 

PCBA THERMAL BD DX850 

2 

18 

55.J8623.001 

PCBA CHIP BD PB6100 

2 

19 

65.J7602.001 

PL ZOOM PB7200 ASIA 

R 

20 

71.08060.000 

IC DMD 0.6SVGA 8060-624C 12DDR 

R 
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Model : PB6100 


Item 

Component 

Description 

Type 

21 

31.J8601.001 

BADGE AL PLATE PB6100 

R 

22 

60.J1334.001 

ASSY CAP LENS SL700X 

R 

23 

60.J8603.001 

ASSYF/C PB6100 

R 

24 

55.J8611.001 

PCBA PEC BD PB6100 

2 

25 

55.J8613.001 

PCBA FAN BD PB6100 

2 

26 

65.J5003.001 

FOOTADJ DX850 

R 

27 

44.J0502.005 

CTN 415*325*255 PB6100/BENQ VI 

R 

28 

47.J8605.001 

CUSHION FRONT EPE PB6100 

R 

29 

47.J8606.001 

CUSHION REAR EPE PB6100 PB6100 

R 

30 

50.72920.011 

C.A MIN-DIN 4P S-VIDEO W/S 150 

R 

31 

50.J0508.503 

SIGNAL/C 15/15P 20276 1800MM 

R 

32 

50.J1303.501 

CABLE RCA YA" 1600MM BEK 

R 

33 

56.26J86.001 

REMOTE CR14AIPB6100 

R 

34 

42.20019.002 

BAG PE 250*350 LD FP741/NEC 

R 

35 

46.00003.012 

CARD WARRANTY 7254E 

R 

36 

49.J8601.001 

MANUAL USER PB6100/ PB6200 

R 

37 

53.J8601.001 

CD MANUAL USER PB6100/ PB6200 

R 

38 

60.J8618.CG1 

ASSY Service LAMP 200W/U PB6100 

0 

39 

60.J8621.001 

ASSY S2+ EGN 12D PB6100 

0 
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Model : PB6200 


Item 

Component 

Description 

Type 

1 

55.J8501.001 

PCBA MAIN BD PB6200 

2 

2 

42.J8618.001 

U/C PC+ABS PB6100 

R 

3 

55.J7612.001 

PCBA KEYPAD BD PB7200 BENQ850 

2 

4 

54.J8612.001 

BALLAST PHG201G16 PB6100 

R 

5 

55.J5020.001 

PCBA EMI BD DX850 

2 

6 

60.J8605.001 

ASSY L/C PB6100 

R 

7 

55.J8608.001 

PCBA REAR IR BD PB6100 

2 

8 

23.10103.001 

FAN 12V 70*70*25AXIAL ADDA 

R 

9 

60.J8607.001 

ASSY DOOR PB6100 

R 

10 

23.10102.001 

BLOWER 12V 50*50*20MM ADDA 

R 

11 

60.J8617.001 

ASSY LAMPBOX PB6100 

R 

12 

55.J1313.001 

PCB IL SENSOR-B BD SL700 X MI 

2 

13 

65.J8603.001 

CW DIA44DEG110 PB6100 PRODISC 

R 

14 

60.J8621.001 

ASSY S2+ EGN 12D PB6100 

0 

15 

55.J8623.001 

PCBA CHIP BD PB6100 

2 

16 

71.08060.000 

IC DMD 0.6SVGA 8060-624C 12DDR 

R 

17 

31.J7601.061 

NAME PLATE AL PB6200 

R 

18 

55.J5019.001 

PCBA THERMAL BD DX850 

2 

19 

60.J1334.001 

ASSY CAP LENS SL700X 

R 

20 

60.J8603.001 

ASSYF/C PB6100 

R 


























Model : PB6200 


Item 

Component 

Description 

Type 

21 

55.J8611.001 

PCBA PFC BD PB6100 

2 

22 

55.J8613.001 

PCBA FAN BD PB6100 

2 

23 

65.J5003.001 

FOOTADJ DX850 

R 

24 

44.J7601.051 

CTN AB PB6100/BENQ(VI) 

R 

25 

45.L2701.011 

LBL CTN 120*100 BLUE EP559 

R 

26 

47.J8605.001 

CUSHION ERONT EPE PB6100 

R 

27 

22.91007.001 

SKTPLUG2/3PW/G 

R 

28 

27.01818.000 

CORD SVT#18*3C 10A125V 1830US 

R 

29 

44.J0501.011 

CTN ASSY 350*240*48 7765P 

R 

30 

50.72920.011 

C.A MIN-DIN 4P S-VIDEO W/S 150 

R 

31 

50.J0508.503 

SIGNAL/C 15/15P 20276 1800MM 

R 

32 

50.J1303.501 

CABLE RCA YA" 1600MM BEK 

R 

33 

56.26J86.001 

REMOTE CR14AIPB6100 

R 

34 

46.00003.012 

CARD WARRANTY 7254E 

R 

35 

49.J8601.001 

MANUAL USER PB6100/ PB6200 

R 

36 

53.J8601.001 

CD MANUAL USER PB6100/ PB6200 

R 

37 

60.J8618.CG1 

ASSY Service LAMP 200W/U PB6200 

0 























4. Block Diagram 


PB6100 DMD projector being using the SGA DMD Engine made by BENQ, it included 

front end circuitry that digitizes and scaling processes for the input analog VGA and TV signals. As 

shown, in figure below the front end circuitry consists of : 


1. Erond end Circuitry 

1.1 Power supply module include PEC and DC/DC portion. DC/DC portion provide 12V, 5V and 
3,3V for whole system. 




LcrroPcwe" 



/'TV'" 


1.2 Pixelworks scaler(PW166) with x86 CPU, OSD and SDRAM is used for system control. It control 
whole system operation and with crucial role of this system. (Include fan speed, inter-lock SW,....) 


1.3 A/D-decoder(AD9883) is used for decoding VGA analog signal to digital signal(RGB 888) which 
provide 24 bit true color resolution. It can accept SOG(sync on green) and composite signal for PC 
input. It also support YPbPr signal. 


1.4 The video decoder that process TV video signal input. The TV video signal support both of 
composite and S-video input and output YUV format to scaler processor. The basic block as 
following. 
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FnomPcv\e'SLp3ly 


12/,a/,2a/ 



RegJdntB.;^) 



EEPROM 

(lEKbit) 



ToDMDDiiw 

ToDMDDiiw 

ToDMDDiiw 


2. DMD driver board that transfer PW166 scaler output RGB888 signal to DMD chip acceptable 
signal for driving DMD mirror operation. The relate diagram as below: 
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3. Whole system bloek diagram is show as below: 



Overview 

The Main Board of PB6100 is mainly composed of an ADC converter(AD9883), a 
ImageProcessor(PW166), a EEPROM(24C16) and a flash memory (MBM29EV800B) . 

The input signal is analog RGB format, which comes from the standard VGA D_SUB connector , 
the analog signal input to ADC converter , which output RGB digital data stream to Image Processor . 

The Image Processor also known as “Scaler” , which indicate its main function , expand or 
downsize the digital picture from ADC to a fixed size digital image output. 

The CPU which control the whole system is embedded inside the Image Processor , there is also 
a Real Time Operating System which incorporates with the CPU as hardware layer interface . 

The EEPROM stores the system information such as brightness , contrast .. .which ensure the 
system operates under the most user friendly circumstance . 

The Plash memory stored the Software Program which control the system , the CPU will read the 
Plash as its execution command . 
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Block Diagram 

Below is the simple block diagram of PB6100 Main Board . 



As the diagram shown above , here is the function of every discrete blocks . 

- D_SUB input 

Analog RGB data input, the standard maximum analog input resolution is SXGA .There also 
some interface signals from the VGA cable , they are 
ADHSYNC - Providing the Horizontal Synchronization signal to AD9883. 

ADVSYNC - Providing the Vertical Synchronization signal AD9883. 

DDC interface - Providing Digital Display Channel, which include VCC(Pin9), 
SCL(Pinl5), SDA(Pinl2) . 

- Analog Flat Panel Interface (ADC Converter), AD9883 

The ADC converter digitizes the input analog RGB data signal from D_SUB and output the 
digital data streams to Image Processor . 

The normal voltage level of analog RGB input signals is about 0.7V , while the ADC digital 
signal output to Image Processor is LVTTL level, about 3.3V. 

The ADC , AD9883 could supports up to pixel rate at about 140MHZ , which is about SXGA 
75HZ analog input signal. 
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There are some other interface signals related to AD9883 

SOGIN - Sync On Green input from Image Processor , the signal enable the PB6100 support 
the very special VGA input signal. 

GCOAST - Input signal from Image Processor , the signal enable the PB6100 support the 
Machintosh analog input format. 

GCLK - Output to Image Processor as Pixel Clock , providing the reference clock for Image 
Processor. 

GHS - Providing the Horizontal Synchronization signal to Image Processor . 

GVS - Providing the Vertical Synchronization signal to Image Processor . 

GRE,GGE,GBE - Digital data stream to Image Processor which is higher than SXGA 
75HZ . 

. Image Processor (PW166) 

The most important IC is the image Processor , here below list its main function 

- Supporting input digital data stream up to UVGA and output digital data up to SXGA 

- Two input port, which are Graphic port ( VGA format) and Video port (video decoder format). 

- Frame rate conversion , the output frame rate is independent from the input frame rate and 

the most important feature of the Image Processor is memory inside , there is no need 

of external memory for frame rate convertion . 

- Up and Down scaling of different input resolution , ensure the same output image size . 

- Providing Bitmap OSD picture , which if more fancy than normal OSD chip . 

- On chip Microprocessor 

The Image Processor is a highly integrated circuit, it include MCU , Scaler , Memory , OSD . This 
will increase the stability of the system . 

There is some control signals list below 

DCLK - pixel clock output to DMD driver BD , provided as a reference clock for DMD driver 
DVS - Vertical synchronization signal output to DMD BD , provided as Vertical reference signal 
for DMD driver. 

DHS - Horizontal synchronization signal output to DMD BD , provided as Horizontal reference 
signal for DMD driver . 

DEN - Data enable signal output to DMD BD , provided as a valid data indicator signal for 
DMD driver. 

VCLK - V-port pixel clock . 

VPEN - V-port data enable . 

VVS - V-port Vertical Synchronization . 

VHS - V-port Horizontal Synchronization . 

VEILED - V-port Even/Odd frame indicator . 

RESETZ - Output to DMD driver BD as RESETZ signal for DMD normal operation . 
ABNORMAL - Input to CPU for indicating abnormal condition , if the CPU detects an 
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abnormal status , it will disable lamp ignition . 

POWERON - Output to power to enable the other power source into normal working situation . 
LAMPLIT - Input signal as an indicator that the Lamp is ON or OFF 
LEDl, LED2 - Output to enable the LED ON or OFF . 

IRRCVRO - System IR input to CPU as remote control signals . 

MCKEXT - Memory clock to CPU . 

DCKEXT - Data clock to for Scaling . 

I2C_SDA , I2C_SCL - I2C format data transfer line . 

. EEPROM 

Store the system information for user friendly . 

. Flash Memory 

System software was stored in this chip , the memory size is 8M bits 

. DDPIOOO 

The DDPIOOO transfer signal from PW166 to DMD for driving DMD mirror operation. 

. Direct Rambus Memory 

The DDPIOOO utilizes a high speed Direct Rambus Memory. To support the RDRAM a 
Direct Rambus clock generator CDCR83 is utilized. It can transfer input clock from 50MHz 
to 400MHz. 


IR Receiver schematic: 

The IS1U621 is miniaturized receivers for infrared remote control systems. PIN diode and 
pre-amplifier are assembled on lead frame, the epoxy package is designed as IR filter. The 
demodulated output signal can directly be decoded by a microprocessor. The main benefit is the 
reliable function even in disturbed ambient and the protection against uncontrolled output pulses. 

Electronic System Protection for abnormal state: 

The circuit of electronic system protection for abnormal state is used for the hardware light off and 
power off in abnormal state of thermal and safety issues. If the protection function is active then the 
software system will detect the abnormal signal. 
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Sensor BD 


The Sensor BD provides the color wheel index signal to DMD BD. The CWINDEX shall indicate the 
beginning of the red light on the DMD device. The phase of the display data on the DMD based on the 
CWINDEX signal. It can be configured to delay the CWINDEX for electronic alignment of the color 
wheel. The timing of CWINDEX and the delayed CWINDEX is shown in Eigure I. 


CWINDEX 

DELAYED 

CWINDEX 


DMD COLOR / Red / / / / 


FIGURE 1 
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PB6100 Lamp on Sequence 


Signal 

Voltage Change 

Description 

POWERON 

Eow^High 

1. This signal should go from low to high after all 
the DC supplies are within spec. Then RESETZ 
can go high. 

2. After the power key pressed 3 second 
continuously, the POWERON signal will 

activate. 

RESETZ 

Eow-^High 

DMD is working, when the DMD reset. 

EAMPEN 

Eow^High 

Eamp lights up. 

EAMPEIT 

Eow->High 

Indicate ”Eamp on”. 


PB6100 Normal Lamp off Sequence 


Signal 

Voltage Change 

Description 

RESETZ 

High->Eow 

DMD is off. 

EAMPEN 

High->Eow 

Eamp is off. 

EAMPEIT 

High->Eow 

Indicate “lamp off“. 

POWERON 

High->Eow 

Power down the system, but the peripherals of the 
CPU still power on. 
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5. Packing Description 
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1. CARTON SIZE. 


INTERNAL DIMENSION : 

415 

!+! 

325 

* 

255 

mm 

EXTERNAL DIMENSION J 

425 


333 


272 

mm i; 1 * w * h) 

OUTSIDE DIMENSION " 

435 

* 

345 

* 

287 

mm { L * W* H) 


2. SHIPPING CONTAINER 

40' CONTAINER DIMENSION : 11980* 2330 * 2360 { L * W * H ) 

20^ CONTAINER DIMENSION : 5900 * 2340 * 23&Q nnm{ L * W " H } 


Jl 



20'(SETS) 

40- (SETS) 

AIR BY 

PALLET A 


WITI1 PALLET 

3 04 

1042 

30 



4 PALLET SIZE < VV*L‘El } 

PALLET A : I L'Ll5^^71^130 jmm > 


Rcu^uii 1 

UI FIjU-jm:: 

Finil release 



Uciii 

<‘'-nn4mi 

O'l? 

L^nih 

1 

2 

PACKING DESCRIFTICW Tulic My.JSfrTT.ESlS as stntidard 

LBL PFLINTIMG 

1 

PAGE 

3 

CnniainirT Lcwlin|i Pli^ise Take W/HA77.BI2 ris siandiml 




Ptvparcd byXMO/Jtsiriica Chan 10-7-2003 


45 















CTNLBL PRfNTTNG: 




BenQ PB6100 


Besolutioii: 

UPC CODE 

SVGA 

.;ND0450C440fl;i 


TEXT TTPE: Minicn 


MAd£ La IdwAA 

KSLTjXXX 5/N:?9JM77B12¥WWX!aiXXH 

BAR CODE 39 

P/N:45.L2701.001 


CTN LBLPRJN™G: 


Mndel 


Beno, PB 6200 

ficsoJuboB: 

UPC COQF 


fW(!l]iOT43S7j 

Mmde In Tilwnka 


ISSL'E;XXX 

S/N: W|S377B12™'WXXXXXH 

BAR CODE 39 


P/N: 45 .L 2701.011 


TEHTTYPE: MIhkm 
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AkM-JI F lj[]4 M-J: 























1. SPECLBL PRINTING 


120.0 mm 



P/N:40.J1401.074 


PUHhlT CODE: H-BOT 
P=0aH 
r=eos 

K'BQ}! 


Vlftft (SWJ) 


99J8677B12YWWXXXXXH H 


■iwir NO 


WEEK 


SERIAL riO 

WEHt(L nEQd la rcscL back CKlDQll 
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26.0 min 













2.LAMPLBLPRINTIMG 



65 mm 


E 

E 

K 


3. WARf^ LBLPRINTING 


P;N:40.J 1301.003 


57 mm 






E 

E 

d- 


P/N:40.J1302.002 

















































6. Factory Menu 

1. How to enter factory menu: 

I. Hold press ''UP'' button until the "Lamp hours info." OSD display on 
bottom-right of screen (Fig-1) 



(Fig-1) Lamp Hours Info 

II. Press keypad <Power> and <Blank> key simultaneously again, then enter 
Factory menu. 
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2. Factory layer: 

I. DMD layer (Fig-3): 



(Fig-3) DMD layer 

1. CW delay: Adjust color wheel delay. (Note this value before upgrade software) 

2. White peak: Adjust DMD white peak. 

In PC mode default value set 10, in Video mode is 0. 

Software auto set this value as source find. 

3. DLP Brightness: Adjust DLP Brightness. 

Default setting is 36. Do not change this value. 

4. DLP Contrast: Adjust DLP Contrast. 

Default setting is 30.Do not change this value. 

5. Burn-In Hour: set how many hours to burn-in. 

Projector will enter burn-in mode on next selection. 

6. Burn-In: After you set burn-in hours, set this selection to “On” and system will 

enter going to bum-in immediately. 

Projector will run color change (Red, Green, Blue, Black, White) on screen. 
System will auto turn off after bum-in hour count down to 0 and bum-in 
complete. 

(You can also cancel bum-in sequence by set this selection to “Off’). 


51 
















II. ADC layer (Fig-4): (only available when input source is analog RGB) 



(Fig-4) ADC layer 

1. ADC Brightness: ADC brightness auto calibration black. 

2. ADC Contrast: ADC contrast auto calibration white. 

3. ADC Offset RGB: value to tell you calibrate result. 

4. ADC Gain RGB: value to tell you calibrate result. 

5. Fac Brightness: adjust default brightness value in source PC. 

6. Fac Contrast: adjust default contrast value in source PC. 

Color layer (Fig-5): 



(Fig-5) Color layer 














1. PbPr: enter PbPr color control Layer. 



When Source is YPbPr (Never Change these setting) 

(Note these values Before Upgrade Software) 

PbPr G Offset: combine with user OSD brightness in YPbPr 

PbPr G Gain: combine with user OSD contrast in YPbPr 

PbPr R Offset: offset of color red 

PbPr G Offset: offset of color green 

PbPr R Gain: saturation R 

PbPr B Gain: saturation B 

2. 6500,11500 R,G,B: 6500K/11500k submenu 



(Never Change these setting) 

6500 R :gain of color red while color temp is 6500 
6500 G :gain of color green while color temp is 6500 
6500 B :gain of color blue while color temp is 6500 
6500 R :gain of color red while color temp is 11500 
11500 G :gain of color green while color temp is 11500 
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11500 B :gain of color blue while color temp is 11500 


3. PC 9300 and Video 9300: 9300K submenu. 



(Never Change these setting) 

PC 9300 R :gain of color red while PC color temp is 9300 
PC 9300 G :gain of color green while PC color temp is 9300 
PC9300 B :gain of color blue while PC color temp is 9300 
Video 9300 R :gain of color red while Video color temp is 9300 
Video 9300 G :gain of color green while Video color temp is 9300 
Video 9300 B :gain of color blue while Video color temp is 9300 

Optic layer (Fig-5): 


Test-Pattern 2 

Off Gray ColorBar Board Point 


Press 4 or ► to select 

Curtain Red 

Press 4 or ► to select 

Curtain Green 

Press 4 or ► to select 

Curtain Blue 

Press 4 or ► to select 

Curtain Black 

Press 4 or ► to select 


(Fig-5) Optic layer 

1. Test Pattern: system auto produce pattern for engineer test. 

2. Spoke light: unit display full white. 

3. Curtain Red: unit display full color red. 

4. Curtain Green: unit display full color green. 



















5. Curtain Blue: unit display full color blue. 


V. Lamp layer (Fig-6): 



(Fig-6) Lamp layer 

1. Interpolation: De-interlace Mode 

2. Filter: system auto select Filter. 

3. Lamp Hour: value to tell you lamp usage hours. 

4. Usage Hour: value to tell you unit usage hours. 

5. Fac Lamp Hours: Record all of the amp usage hours 

6. Data Reset: Reset all data to default include factory assign value. 

Never try to reset all data. 

VI. Others layer (Fig-7): 


Test-Pattern 1 

Press ◄ or ► to select 

PW Gamma 

Linear 

9J Interpolation 

1-Field 2F-2L 2F-3L StaticMesh 

m Scaling 

One To One 

EH Gray Value 

Press 4 or ► to select 

EH Blue Value 

Press 4 or ► to select 


(Fig-7) YPbPr layer 

1 . Gamma index: system auto select DLP gamma index 

2. Gray value: adjust here to check DMD fail pixel. 
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3. Blue value: adjust here to check DMD fail pixel. 

4. Scaling: tell you what scaling mode is using now. 

5. Pc/PbPr Mode: index of input timing 

6. RS232: Enable / Disable RS232 control 

VII. FAN Layer. 



TI-DMD: DMD sensor temperature 

T2-Lamp: Lamp sensor temperature 

T3-Blwr: Blower sensor temperature 

FI-Lamp:Lamp fan speed in RPM 

F2-Blst: Blaster fan speed in RPM 

F3-Blwr : Blower fan speed in RPM 

Manual Fan Speed: Change fan speed by manual. 

SOG Threshold : Change SOG threshold level of AD 

More Options: Change to Fac7 submenu 


(Fac7 Submenu) 

Fac7 Submenu 


Keystone Cal Select 

Angle 0, Press <Auto> 

RS232 Debug Info 1 

On 

RS232 Debug Info 2 

On 

RS232 Debug Info 3 

On 

RS232 Debug Info 4 

PWM = %d / %d 

RS232 Debug Test String On 

(P Hard Reset 

Press 4 or ► to select 


( This menu only for control testing) 
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7. Firmware upgrade procedure 

PB6100/PB6100 Download Procedure 

Hardware required 

1. D-sub download cable (full ping D-SUB P/N : 50J2402.201) 

2. Download board ( P/N : 55.J1316.001) 

3. PS2 Download cable from download BD to PC ( P/N : 50.J0510.5D1 ) 

4. (Cable/RS232D MD8PM/DS9PF 1800MM) 

5. Adaptor for Download BD ( DC 12 V) 

6. DVD player with YPbPr (Progressive) output 

7. PC timing/pattem generator 

8. Personal computer or laptop computer 

Software required 

1. FlashUpgrader.exe (or FlashUpgraderNT.exe if you’re using Windows NT®) 

2. pwSDK.inf 

3. romeode.hex 

4. configdata.hex 

5. gui.hex 

6. flasher.hex 

Download procedure 

1 . Reeord CW delay value in factory page 1 on the unit to be upgraded. 



57 















2. Record all Color Temperature values iu factory page 3. 



Fig. 2 


3. Power dowu the projector aud turu the power switch off after cooliug. 

4. Setup the dowuload board as Fig. 3 



► 


PS2 Dowuload cable to PC 
P/N : 50.J0510.5D1 


► 


Dowuload BD 
P/N : 55.J1316.001 


► 


D-Sub couuector to Projector 
P/N : 50.J2402.201 


Power supply DC 12 V 


Fig. 3 


5. Couuect the D-Sub to PC iuput of Projector. 


58 




















Run FlashUpgrader.exe and open the file pwSDK.inf. You can browse to locate it. Select the 
correct COM port and use 115200 as the BAUD rate.(as Fig. 4) 


^ Pixelworks ImageProcessor SDK FlashUpgiader 


Directory: C :\pwSDK6100\bm\. .\embedded\bm\ 


1 pwSDK.inf 

3 

Files To Download 



_Q 

"O, 

CD 


£ 


i 


File 

Start 

End 

Length 

flasher.hex 

0x02100 

0xD5E9B 

15771 

% gui.hex 

0x10000 

0x71725 

399141 

9 configdata.hex 

OxFDOOO 

0xF23DA 

9178 

9 romcode.hex 

0x90000 

0xD9CF7 

302327 


Choose... 


Connection 
I Serial ]£] 

COM Port 
|C0M1: 

Baud Rate 

1115200 


(D I S 

aa 


p Options- 

|~ Continuous Flash Mode 
Reset Time (ms) | ^030 

I~ Notify On Completion 


r Modes- 

(* Flash C Verify C Erase 


Bytes: 


[7 Reset Target After Download (^^^^^FIash~~^^^ Close | riS?!!pII]| 


Fig. 4 


Press the “Flash” button , and then turn on the power switch, (as Fig. 5) 

Choose. 


^ Pixelworks ImageProcessor SDK FlashUpgrader 


Directory: IC :\pwSDK6100\bm\. .\embedded\bm\ 


jpv.v.T‘r^ uif 

-3 

Files To Download 



£ 

iO 


cdI S 

^.2 

aa 

r? 


File 

Start 

1 End 

1 Length I 

flasher.hex 

0x02100 

0x05E9B 

15771 

# gui.hex 

0x10000 

0x71725 

399141 

t configdata.hex 

OxFOOOO 

0xF23DA 

9178 

t romcode.hex 

0x90000 

0xD9CF7 

302327 


Connection 

F“^ 

COM Port 
|COMl ~~1 

Baud Rate 


pOptions- 

1“ Continuous Flash Mode 
Reset Time (ms) 


[“ Notify On Completion 
17 Reset Target After Downbad 


r Modes- 

(• Flash C Verify C Erase 


Waiting for target reset.. 
Bytes: 




'_^se 


Help I 


Fig. 5 


8. Now the progress bar in the FlashUpgrader should be running. 

9. Download is complete ,Pls turn off power switch , and turn ON power switch. 

10. Power on projector and the factory settings should be restored. 
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Calibration procedure 

1. Use any video pattern generator to output XGA 60Hz PC timing with 32 grayscale pattern. 
Enter the factory OSD page 2 and execute ADC Brightness and ADC Contrast. (as Fig. 6) 


ADC Brightness 
ADC Contrast 


ADC Offset RGB 


ADC Gain RGB 


Fac Brightness 
Fac Contrast 


^ress_^ht> to calibrate 
Press <Right> to calibrate 

-123- -123- -123- 
-123- -123- -123- 


J -123- 
-123- 


2. Restore CW delay value and color temperature values. 

Verification 

Check the version number in the factory OSD page l.(as Fig. 1) 


Fig. 6 
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8. RS232 Communication Protocoi / Codes 

External Communication Protocol 

External communication protocol include two partsQ A. setup connecting, B. send command. 

BenQ default Serial Port: 

Baud Rate: 19200 
Parity: none 
Data bits: 8 
Stop bits: 1 
Flow Control: none 


A. Setup Connecting 

A typical Packet transaction session is shown in Figure 1 


PC 


BenQ Projector 


e 

Figure 1 


Host System 
System 


Target 


Packet to Target 


=> 


<= 

<= 


Packet to Target => 



Packet to Target 


<= 

<= 


=> 
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a. Packet to Target (BenQ PB6XXX) strueture like as below (Table 1) 



ByteO 

OxBE 

Magie 


Bytel 

OxEF 

Number 

Packet 

Header 

Byte2 

0x01 

Paeket Type 

ByteS 

0x05 

Packet size (Eow) 

Byte4 

0x00 

Packet size (High) 


Byte5 

OxDl 

CRC (Eow) 


Byte6 

OxEA 

CRC (High) 


ByteV 

0x01 

System Info Type 

Packet 

Payload 

ByteS 

0x02 

Version Number 

Byte9 

0x00 

Byte 10 

0x00 

Object ID 


Byte 11 

0x00 

Eevel 


Table 1 


b. The Aek of Paeket to Host (PC) (Table 2) 


Ack 

ByteO 

OxlE 

PAK 


Bytel 

OxBE 

Magic 


Byte2 

OxEE 

Number 

Packet 

Header 

ByteS 

0x01 

Packet Type 

Byte4 

0x05 

Paeket size (Eow) 

ByteS 

0x00 

Packet size (High) 


Byte6 

OxDI 

CRC (Eow) 


ByteV 

OxEA 

CRC (High) 


ByteS 

0x01 

System Info Type 

Packet 

Payload 

Byte9 

0x02 

Version Number 

Byte 10 

0x00 

Byte 11 

0x00 

Object ID 


Byte 12 

0x00 

Eevel 


Table 2 


PAK means that PC will follow the received Packet data 

c. Packet same as C' Paeket (Table 1) 

d. Same as Ack (Table 2) 
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e. Packet to Target (BenQ PB6XXX) structure (Table 3) 



ByteO 

OxBE 

Magic 


Bytel 

OxEF 

Number 

Packet 

Header 

Byte2 

0x01 

Packet Type 

Byte3 

0x05 

Packet size (Eow) 

Byte4 

0x00 

Packet size (High) 


ByteS 

0xA9 

CRC (Eow) 


Byte6 

0xC6 

CRC (High) 


ByteV 

0x00 

System Info Type 

Packet 

Payload 

ByteS 

0x00 

Version Number 

Byte9 

0x00 

Byte 10 

0x00 

Object ID 


Byte 11 

0x00 

Eevel 


Table 3 


B. Send Command 

1. Introduction 

Command packets consist of “Header” and “Payload”. The Packet Header is consistent for all packets. The Packet 
Payload type and content varies based on the type of packet sent. The entire packet size is variable, being the sum of 
fixed-size Packet Header and variable-sized Packet Payload. 


Packet Header (fixed size) 


Packet Payioad (variabie size) 


Figure 2 Packet Format 


Packet Header Format 

All Packets use the same Packet Header format illustrated Figure 3. 


ByteO 

1 

2 

3 

4 

5 

6 

Magic Number 

Type 

Packet Payioad Size 

CRC 

OxBE 

OxEF 

type 

sizejo 

size_hi 

crc_io 

crc_hi 


Figure 3 Packet Format 































The Packet Header size is fixed at seven bytes (Intel byte ordering is used). The following code fragments are taken 
from these source files 

The Packet Header definition is shown below: 

typedef struct 

{ 


BYTE 

ePacketType; // 

type 

of 

the 

payload 

WORD 

nPacketSize; // 

size 

of 

the 

payload 

WORD 

nCRCPacket; // 

CRC for 

the 

entire packet 


} PACKET_HEADER; 


Magic Number 

The Magic Number is a fixed value that is used to insure packet alignment if there are partial packets received or 
bytes lost. The Magic Number is a WORD in length (2 bytes). The Magic Number value is OxEFBE. Because Intel 
byte ordering is used, the Is-byte of the word is sent first (byteO = OxBE), then the ms-byte (bytel = OxEF). 


Packet Type 

The Packet Type (ePacketType) is a BYTE in length number that defines the type of data in the packet. The following 
entries are valid packet typess: 


Table 4 
Packet 
Types 


Packet Payload Size 

The Packet Payload Size (nPacketSize) is a BYTE that defines the size of the Payload portion of the packet. If the 
packet contains only header information, this is zero. Therefore, the total byte count of any packet = nPacketSize plus 
7 (since the Packet Header is seven bytes long). 

Packet Checksum (CRC) 

Each packet is CRC’ed using the tables later in this document. This number is the CRC value for the complete packet 
including the Packet Header and Packet Payload. The CRC is calculated with the nCRCPacket value initialized to 
zero. 


Packet Type Name 

Packet Type 

Number 

Description 

pUNVALID 

0 

Invalid Packet Type 

RESERVED 

1 

RESERVED 

PREVENT 

2 

Host can send any event defined in BenQ PB6XXX 

software. 

pt_OPERATION 

3 

Host can send any operation defined in BenQ PB6XXX 

software. 
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2. Packet Payload Definition 


Event Packet Type 

The Event packet is used by the host system to send virtual events (such as Zoom, Source, Auto Adjust, etc.) to the 
target system. Packet payload size is 6 bytes. 


Byte 

Field Name 

Field Value 

Description 

0-1 

Virtual Event 


Virtual Event ID as defined through 

Configurator 

2-5 

Parameter 


Parameter that can be associated with the 

event. 


. Table 5 Event Packet Type Format 


The source code definition of the Message packet data structure is: 

typedef struct 
{ 

WORD eEvent; 

DWORD dwParam; 

} EVENT_MESSAGE; 

This lets you send any event defined in Configurator to the system including all remote, IR, or special events 

Operation Packet Type 

The Operation packet is used by the host system to execute operations (such as Brightness, Contrast, Image 
Position, etc) in the target system. The Operation packet payload size is 25 bytes. 


Byte 

Field Name 

Field 

Value 

Description 

0 

Operation Type 

1 

OPERATION_SET 

2 

OPERATION_GET 

3 

OPERATIONJNCREMENT 

4 

OPERATION_DECREMENT 

5 

OPERATION_EXECUTE 

1-2 

Operation 


Operation ID as defined in Configurator 

3-4 

Is Avail 


Operation is available 

5-8 

Operation Target 


Used for Operation with Targets. These Targets are 

defined in configurator. For instance, 

op_BRIGHTNESS has a Target of either MAIN or 

PIP window.. 

9-12 

Operation Value 


Value of the Set on a set or the Value of the 

Get on a Return. 
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13-16 

Operation Value of 

minimum. 


The Minimum Value of the set for operation 

command. 

17-20 

Operation Value of 

maximum 


The Maximum Value of the set for operation 

command. 

21-24 

Operation Value of 

Increment 


The Increment Value of the set for operation 

command. 


Table 6 Operation Packet Payload Format 

The source code definition of the Operation packet data structure is: 

typedef struct 

{ 

eOPERATION_TYPE eOpType; 

WORD eOperation; 

WORD bisAvail; 

DWORD dwTarget; 

DWORD dwValue; 

DWORD ImMin; 

DWORD ImMax; 

DWORD Imlnc; 

} OPERATION_MESSAGE; 

This lets the user directly perform logical operations such as “Set Contrast = 80”. 
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3. Send Command 


PC 


BenQ PB6XXX 

Host System 

Target System 

Packet to Target 

= > 



< = 

ACK 


Figure 4 


a. The structure of Command (EX. input select) send to Target (BenQ PB6XXX) like as below 


(Table 7) 


Packet 

Header 

ByteO 

OxBE 

Magic 

Number 

Bytel 

OxEE 

Byte2 

0x02 

Packet Type 

Byte3 

0x06 

Packet size (Eow) 

Byte4 

0x00 

Packet size (High) 

ByteS 

0x80 

CRC (Eow) 

Byte6 

0xC7 

CRC (High) 

Packet 

Payload 

ByteV 

0xC9 

Virtual Event ID 

ByteS 

0x00 

Byte9 

0x00 

Parameter 

Byte 10 

0x00 

Byte 11 

0x00 

Byte 12 

0x00 


Table 7 


b. Target return to Host (PC) Ack like as below Table 8 


Ack 

ByteO 

0x06 

ACK 


Table 8 
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C. Serial Communication Cable and Parameters 


For external serial communication from a computer to BenQ projector, BenQ recommends 
manfactures use RS-232 communations over a straight through serial cable a 9 pin female D-sub9 
connector. 

The standard D-sub9 connector on the computer is a male connector, and BenQ projector, too. The 
wiring between the computer and BenQ projector is a straight through cable. A 9 pin female to 9 pin 
female stright through cable is a very standard part and readily available in many lengths. 

Female D-sub9 pinout numbering and definitions on both terminal: 



Pin number 

Name 

2 

Transmit 

3 

Receive 

5 

Ground 


PW Serial uses the following default serial port settings: 
. Baud Rate: 19200 
. Parity: none 
. Data bits: 8 
. Stop bits: 1 
. Flow Control: none 
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D. Software Flow Chart 
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Command List 

Event Packet Type command: 


Command 

Packet Fleader ( 

7 bytes) 

Packet Payload 

(6 bytes) 

Power 

BE 

EF 

02 

06 

00 

13 

CE 

AA 

00 

00 

00 

00 

00 

Auto 

BE 

EF 

02 

06 

00 

F7 

C8 

8E 

00 

00 

00 

00 

00 

1 nput select 

BE 

EF 

02 

06 

00 

C4 

C8 

8D 

00 

00 

00 

00 

00 

Menu 

BE 

EF 

02 

06 

00 

26 

C9 

8F 

00 

00 

00 

00 

00 

Exit 

BE 

EF 

02 

06 

00 

FE 

CA 

97 

00 

00 

00 

00 

00 

Zoom + 

BE 

EF 

02 

06 

00 

AD 

CD 

B4 

00 

00 

00 

00 

00 

Zoom - 

BE 

EF 

02 

06 

00 

7C 

CC 

B5 

00 

00 

00 

00 

00 

PI P Source 

BE 

EF 

02 

06 

00 

37 

C6 

CE 

00 

00 

00 

00 

00 

Freeze 

BE 

EF 

02 

06 

00 

46 

CE 

AF 

00 

00 

00 

00 

00 

Ratio 

BE 

EF 

02 

06 

00 

04 

C6 

CD 

00 

00 

00 

00 

00 

Force PC 

BE 

EF 

02 

06 

00 

AE 

C6 

C7 

00 

00 

00 

00 

00 

Force Video 

BE 

EF 

02 

06 

00 

51 

C6 

C8 

00 

00 

00 

00 

00 

Force S-Video 

BE 

EF 

02 

06 

00 

80 

C7 

C9 

00 

00 

00 

00 

00 

Force YPbPr 

BE 

EF 

02 

06 

00 

B3 

C7 

CA 

00 

00 

00 

00 

00 

RS232 Power ON 

BE 

EF 

02 

06 

00 

3E 

C4 

D7 

00 

00 

00 

00 

00 

RS232 Power OFF 

BE 

EF 

02 

06 

00 

Cl 

C4 

D8 

00 

00 

00 

00 

00 

Blank 

BE 

EF 

02 

06 

00 

lA 

CC 

B3 

00 

00 

00 

00 

00 


Operation Packet Type command 

PC Picture Controls 


Command 

Packet Header (7 bytes) 

Packet Payload (25 bytes) 

Brightness + 

BE EF 03 19 00 44 AO 

03 C7 02 CC CC 00 00 00 00 CCxl6 

Brightness - 

BE EF 03 19 00 2A OA 

04 C7 02 CC CC 00 00 00 00 CCxl6 

Contrast + 

BE EF 03 19 00 2E 19 

03 C5 02 CC CC 00 00 00 00 CCxl6 

Contrast - 

BE EF 03 19 00 40 B3 

04 C5 02 CC CC 00 00 00 00 CCxl6 


YPbPr Picture Controls 


Command 

Packet Header (7 bytes) 

Packet Payload (25 bytes) 

Brightness + 

BE EF 03 19 00 7B 14 

03 D9 02 CC CC FF FF FF FF CCxl6 

Brightness - 

BE EF 03 19 00 15 BE 

04 D9 02 CC CC FF FF FF FF CCxl6 

Contrast + 

BE EF 03 19 00 FA 6A 

03 FI 02 CC CC FF FF FF FF CCxl6 

Contrast - 

BE EF 03 19 00 94 CO 

04 FI 02 CC CC FF FF FF FF CCxl6 
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S-Video / Composite Video Picture Controls 


Command 

Packet Header ( 

7 bytes) 

Packet Payload ( 

25 

bytes) 




Brightness + 

BE 

EF 

03 

19 

00 

E9 18 

03 

35 

02 

CC 

CC 

00 

00 

00 

00 

CC 

xl6 

Brightness - 

BE 

EF 

03 

19 

00 

87 B2 

04 

35 

02 

CC 

CC 

00 

00 

00 

00 

CC 

xl6 

Contrast + 

BE 

EF 

03 

19 

00 

16 FC 

03 

36 

02 

CC 

CC 

00 

00 

00 

00 

CC 

xl6 

Contrast - 

BE 

EF 

03 

19 

00 

78 56 

04 

36 

02 

CC 

CC 

00 

00 

00 

00 

CC 

xl6 

Color + 

BE 

EF 

03 

19 

00 

83 A1 

03 

37 

02 

CC 

CC 

00 

00 

00 

00 

CC 

X16 

Color - 

BE 

EF 

03 

19 

00 

ED OB 

04 

37 

02 

CC 

CC 

00 

00 

00 

00 

CC 

xl6 

Tint + 

BE 

EF 

03 

19 

00 

00 OF 

03 

4A 

02 

CC 

CC 

00 

00 

00 

00 

CC 

xl6 

Tint - 

BE 

EF 

03 

19 

00 

6E A5 

04 

4A 

02 

CC 

CC 

00 

00 

00 

00 

CC 

xl6 

Sharpness + 

BE 

EF 

03 

19 

00 

43 DO 

03 

38 

02 

CC 

CC 

00 

00 

00 

00 

CC 

xl6 

Sharpness - 

BE 

EF 

03 

19 

00 

2D 74 

04 

38 

02 

CC 

CC 

00 

00 

00 

00 

CC 

xl6 


Misc Controls 


Command 

Packet Header (7 bytes) 

Packet Payload (25 bytes) 

ColorTemp -50 (0) 

BE EF 03 19 00 69 49 

01 ED 02 CC CC 00 00 00 00 CE FF FF FF 

CC CC CC CC CC CC CC CC CC CC CC CC 

0 (10) 

BE EF 03 19 00 1C 89 

01 ED 02 CC CC 00 00 00 00 00 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

50 (20) 

BE EF 03 19 00 69 1C 

01 ED 02 CC CC 00 00 00 00 32 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 


PIP Controls 


PIP Size 



Off 

BE EF 03 19 00 15 02 

01 8C 02 CC CC 01 00 00 00 03 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

Small 

BE EF 03 19 00 E4 42 

01 8C 02 CC CC 01 00 00 00 00 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

Medium 

BE EF 03 19 00 74 83 

01 8C 02 CC CC 01 00 00 00 01 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

Large 

BE EF 03 19 00 85 C3 

01 8C 02 CC CC 01 00 00 00 02 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

PI P Position 



Upper- Left 

BE EF 03 19 00 ID 66 

01 43 02 CC CC 01 00 00 00 00 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

Upper-Center 

BE EF 03 19 00 8D A7 

01 43 02 CC CC 01 00 00 00 01 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

Upper-right 

BE EF 03 19 00 7C E7 

01 43 02 CC CC 01 00 00 00 02 00 00 00 
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CC CC CC CC CC CC CC CC CC CC CC CC 

Mid-Left 

BE EF 03 19 00 EC 26 

01 43 02 CC CC 01 00 00 00 03 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

Mid-Center 

BE EF 03 19 00 DE 64 

01 43 02 CC CC 01 00 00 00 04 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

Mid-Right 

BE EF 03 19 00 4E A5 

01 43 02 CC CC 01 00 00 00 05 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

Lower- Left 

BE EF 03 19 00 BF E5 

01 43 02 CC CC 01 00 00 00 06 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

Lower-Center 

BE EF 03 19 00 2F 24 

01 43 02 CC CC 01 00 00 00 07 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

Lower-Right 

BE EF 03 19 00 DB 61 

01 43 02 CC CC 01 00 00 00 08 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

PI P Source 



S-Video 

BE EF 03 19 00 E8 36 

01 DA 02 CC CC 01 00 00 00 03 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

Video 

BE EF 03 19 00 DA 74 

01 DA 02 CC CC 01 00 00 00 04 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

PI P Brightness 
-50 (48) 

BE EF 03 19 00 FE OB 

01 35 02 CC CC 01 00 00 00 CE FF FF FF 

CC CC CC CC CC CC CC CC CC CC CC CC 

0 (126) 

BE EF 03 19 00 8B CB 

01 35 02 CC CC 01 00 00 00 00 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

50(204) 

BE EF 03 19 00 FE 5E 

01 35 02 CC CC 01 00 00 00 32 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

PI P Contrast 

-50 (58) 

BE EF 03 19 00 01 EF 

01 36 02 CC CC 01 00 00 00 CE FF FF FF 

CC CC CC CC CC CC CC CC CC CC CC CC 

0 (131) 

BE EF 03 19 00 74 2F 

01 36 02 CC CC 01 00 00 00 00 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

50(204) 

BE EF 03 19 00 01 BA 

01 36 02 CC CC 01 00 00 00 32 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

PIP Color 

-50 (129) 

BE EF 03 19 00 94 B2 

01 37 02 CC CC 01 00 00 00 CE FF FF FF 

CC CC CC CC CC CC CC CC CC CC CC CC 

0 (157) 

BE EF 03 19 00 El 72 

01 37 02 CCCC 01 00 00 00 00 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

-50(185) 

BE EF 03 19 00 94 E7 

01 37 02 CC CC 01 00 00 00 32 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

PIP Tint -50 (0) 

BE EF 03 19 00 17 1C 

01 4A 02 CC CC 01 00 00 00 CE FF FF FF 

CC CC CC CC CC CC CC CC CC CC CC CC 

0 (128) 

BE EF 03 19 00 62 DC 

01 4A 02 CC CC 01 00 00 00 00 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 

50(255) 

BE EF 03 19 00 17 49 

01 4A 02 CC CC 01 00 00 00 32 00 00 00 

CC CC CC CC CC CC CC CC CC CC CC CC 
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9. Trouble Shooting Guide 

Optical Engine 


No. 

Item 

Trouble Shooting Guide 

1 

Brightness 

1. Change lamp 

2. Cheek overfill size: If overfill too large, re-install SL and AL to 
ensure eorreet position 

2 

Uniformity 

1. If Uniformity is within 3% of spee: Change lamp 

2. Check FM installation 

3. Check overfill size: If overfill too small, re-install SL and AL 

to ensure correct position 

3 

FOFO Contrast 

1. Clean DMD 

2. Clean PL 

4 

ANSI Contrast 

1. Clean PL 

2. Clean DMD 

3. Change PL 

5 

Color 

Check CW 50% point. Replace CW if necessary 

6 

Color Uniformity 

Change CM 

7 

Blue Edge 

1. Readjust LP: Make sure the LP end is touching with 

DMD_HSG Datum 

2. Check LP: If LP is crushed, replace with new LP 

8 

Blue/Purple Border 

1. re-install SL and AL to ensure correct position 

2. Check LM installation 

9 

Foeus 

1. Change Projection Lens 

2. Put shim metal between upper side of DMD and DMD datum 

10 

Dust 

Clean DMD 

11 

HorizontaWertieal 

Strips 

1. Check connector between LPC and M/B 

2. Re-install DMD with LPC 

3. Check if any pin of C-Spring is missing or damaged 

4. Change new LPC/C-Spring 

5. Change new DMD 

12 

Pixel Fail 

Change new DMD 
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Main board 



No 

T 
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DMD Driver 


1 .LAMPEN Signal to Ballast. 

2. 3.5s after LAMPLIT,DMD Become Active and 
Display an Image . 



Yes 
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Smaller boards 



No 


Fan control: 

1 .chk the voltage of QF1 (5,6,7,8) 

2. chk the fan voltage U502(2,15),U503(8) 

3. checkY501 (32.768kHz) 

No 5V 

1.Check Q701 & thermal Breaker 


No 


No 



PFC BOARD 


18Vdc 


llOVac 


154 V 


YES 


Check whether 
poor solder 


OVdc 


YES 


> F6101 


YES 


YES 


OPEN 


-> Q6101 DS 
SHORT 


■> 


Check U6201,R6203 
D6202,R6201 


NO 


Check C6206 
U6201 


NO 


Check L6201 


NO 


Check DC601 
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DC-DC BOARD 


370Vdc -> 12Vdc 




YES 


> 5Vdc 


NO 


YES 


> 2.5Vdc 


NO 


NO 






NO 


\/ 




NO 


Check U6305 

YES 

Check D7301 


Check U6302 

C7301,C7303 

V 

Damage 


U7302,L7301 


NO 


Check U6302 
U7302 


'V. 


Check R6302 

YES 

Check U6301 


Check D7302 

YES 

Check R7313 

D6303,D6302 


damage 


Damage 


R7314,C7305 


Appendix: Abbreviations 

PWR Power supply module 
M/B Main board 
F/C Front End Circuit 
D/B DMD Driver Circuit 
FPC FPC transmission board 
K/B Keypad board 
R/B Rear IR board 
CW Color wheel 
SAV Software 
S/B Sensor board 
F/B Fan board 
AL Aspherical Lens 
SL Spherical Lens 
LG Lront Glass 
LP Light Pipe 
PM Pold Mirror 
CM Concave Mirror 
PL Projection Lens 


Check U6305 
C7301,C7303 
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10. CUSTOMER ACCEPTANCE CRITERIA 
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TEST CONDITIONS 

lO.O 
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I INSPECTION CRITERIA 


1. PACKING, MARKING AND ACCESSORY 

2. APPEARANCE ON VISIBLE PARTS 

3. INSTALLATION 

4. FUNCTION 

5. SAFETY DEFECT CLASSES 
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1.0 SCOPE 

This document establishes the generai workmanship standards and 
functionai acceptance criteria for PROJECTOR produced by BENQ. 

2.0 PURPOSE 

The purpose of this pubiication is to define a procedure for inspection of 
the PROJECTOR by means of a customer acceptance test, the method of 
evaiuation of defects and ruies for specifying acceptance ieveis. 

3.0 APPLICATION 

The "Customer Acceptance Criteria" is appiicabie to the inspection of the 
PROJECTOR, compieteiy packed and ready for dispatch to customers. 
Uniess otherwise specified, the customer acceptance inspection shouid 
be conducted at manufacturer's site. 

4.0 DEFINITION 

The "Customer Acceptance Criteria" is the document defining the 
process of examining, testing or otherwise comparing the product with a 
given set of specified technicai, esthetic and workmanship requirements 
ieading to an evaiuation of the "degree of fitness for use", inciuding 
possibie personai injury or property damage for the use of the product. 

5.0 CLASSIFICATION OF DEFECTS 

The defects are grouped into the foiiowing ciasses: 

5.1 Criticai defect 

A criticai defect is a defect which judgment and experience indicate 
that there is iikeiy to resuit in hazardous or unsafe conditions for 
individuais using product. 

5.2 Major defect 

A major defect is a defect, other than criticai one, is iikeiy to resuit in 
faiiure, or to reduce materiaiiy the usabiiity of the product for its 
intended purpose. 

5.3 Minor defect 

A minor defect is a defect that is not iikeiy to reduce materiaiiy the 
usabiiity of its intended purpose, or is a departure from estabiished 
standards having iittie bearing on the effective use of operation of 
the product. 
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6.0 CLASSIFICATION OF DEFECTIVES 

A defective is a product which contains one or more defects. The 
defective wiii be ciassified into foiiowing ciasses: 

6.1 Criticai defective 

A criticai defective contains one or more criticai defects and may 
aiso contain major and/or minor defects. 

6.2 Major defective 

A major defective contains one or more major defects and may aiso 
contain minor defects but contains no criticai defect. 

6.3 Minor defective 

A minor defective contains one or more minor defects but contains 
no criticai and major defects. 

7.0 INSPECTION STANDARD 

Unless otherwise specified, the inspection standard wiii be defined by 
MIL-STD-105E, NORMAL INSPECTION LEVEL E, SINGLE SAMPLING PLAN. 

7.1 Acceptance Quality Levei 

7.1.1 Criticai Defect: 

When a criticai defect is found, this must be reported immediateiy 
upon detection, the iot or batch shaii be rejected and further 
shipments shaii be heid up pending instructions from the 
responsibie person in reievant department. 

7.1.2 Under normai sampiing 

Criticai Defective : 0% AQL 

Major Defective : 0.65% AQL 


Minor 

Defective : 

2.5% AQL 

Under speciai sampiing 

Criticai 

Defective : 

0% AQL 

Major 

Defective : 

1.0% AQL 

Minor 

Defective : 

4.0% AQL 
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8.0 GENERAL RULES 

8.1 The inspection must be carried out by trained inspectors who have good 
knowiedge about the product. 


8.2The inspection must be based upon the documents concerning the compieteiy 
assembied and packed product. 

8.3 When more defects appear with the same unit oniy the most serious defect 
have to be taken into account. 

8.4 Defects found in accessory packed with the product such as Cabie, 

Connector, Manuai, CD and the iike, and being inspected as 

a part of the compiete product, must be inciuded in the evaiuation. 

8.5 The evaiuation must be within the iimits of the product specification and, for 
not specified characteristics, refer to the sampie machine or the judgment of 
BENQ QA Engineer. But any kind of proposais or judgments must be 
reasonabie and acceptabie by both sides. 

8.6 Fauits must be abie to be repeatediy demonstrated. 

9.0 TEST CONDITIONS 

Unless other prescription, the test conditions are as foiiowings: 


Nominai voitage : refer to operation manuai 
Environmentai iiiumination variabie from 400 to 700 iux 
Temperature : 

Operating : 0~ 35 °C 

Storage -10~ 60 °C 

Humidity: 

Operating 10~90%RH 

Storage 10 ~ 90 % RH 

Aititude: 


ievei. 


Operating 0 ~ 6000 ft above sea 
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10.0 TEST EQUIPMENTS 


10.1 Pentium with 32MB of system memory , 64M RAM and above are 
recommended. 

10.2 Win98 or iater Operation Environment 

10.3 VGA or any Windows compatibie dispiay with a resoiution of at 
ieast 640x480 pixeis, and set to high coior or true coior 
mode. 

10.4 Quantum card/Chroma & Test pattern fiies 

10.5 Darkroom 

10.6 29 points opticai measure equipment 

10.7 Pattern generators 

10.8 DVD piayer 

10.9 Mouse 
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PART I INSPECTION CRITERIA 


■ Packing, marking and accessory 


A Inner packing material broken. minor 

A Carton damaged with hole over 1.5 cm in diameter. minor 

A Carton crashed with dent over 5 cm in diameter. minor 

A Printing of carton is illegible. minor 

A Broken packing bag minor 

☆ Spec, label's serial number not the same as carton label's. Major 

☆ Packing model not the same as carton. Major 

☆ Marking missing/wrong. Major 

☆ Accessory shortage/wrong. Major 

☆ Projector missing(found none in carton). Major 

☆ Label on box missing or damaged Major 

☆ Strange objects in the box Major 


■ Appearance on visible parts 


A Poor printing on panel sticker(segment broken, illegible). minor 

A Damage or deviation when viewed at a distance of 50 cm. minor 

A Cover/case is dirty(removable). minor 

A Cover/case exists black spot(irremovable). minor 

A Cover/case is scratched. (Note 1) minor 

A Spec Label reverse, rugged, illegible printing. minor 

A LED sink over 1 mm. minor 

☆ Label/screws shortage or missing. Major 

☆ Wrong logo of panel sticker. Major 

☆ Wrong spec, label printing. Major 

☆ Label on product wrong or missing Major 


■ Installation 


☆ Any accessory which are failed 
to meet the installation purpose 


Major 
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Function 


A Abnormal sound during projection(from 50 cm). minor 

☆ LED won’t light / No power / can't work. Major 

☆ Other function test please refer to Note 2. 

■ Safety defect class 

tV Any item which violates the approved safety standard. major 

★ Electrical shock or smoke. Critical 

Note 1 : Please refer to attachment 1. 

Note 2 : Please refer to attachment 2. 


Attachment 1 Scratch Acceptance 

Any scratch which exceeds the maximum allowance is treated as a minor defect. 


Black spot, Soil, Bubble inspective standard 



Spec, (mm^) 

A side 

B side 

C side 

□ □ 

Black 

Soil 

Bubble 

0.05 mm^ [] □ 
between 2 cm 

Accept 

Accept 

Accept 

1. AQ BO C side defineted as 
Diagram - A1 

2.. LOGO D D 2 cm n n 
□ □ 0.05m □□□□□□ 
(0.05m □ □□□□□□) 

0.05 -O.lmm^ 

between 5 cm 

4 

5 

6 

0.1-0 5m □ 

between 5cm 

3 

4 

5 

0.2~0.3mm^ 

between 10cm 

2 

3 

4 


PS : Any kind of defect not seen from 45 cm(18 inches)(It’s about an arm’s length) with 
15 seconds should not be a reject. 

Any scratch which exceeds the maximum allowance is treated as a minor defect. 



Spec, (mm) 

A side 

B side 

C side 

Remake 

Scratch 

Dent 

W<0.1 L<1 

1 

2 

3 

1. The separation distance 
between defects must great 

than 10mm. 

W<0.1 L<2 

0 

1 

2 

W<0.1 L<3 

0 

0 

1 
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Attachment 2 Quality Specification of PB6100 


Following item’s spec, will base on Engineering spec. 
Item _ Spec Remarks 


1. Brightness Minimum 

1120 lumens 

major 

2. Uniformity Minimum 

50% 

major 

3. ANSI Contrast Ratio 

4. FOFO contrast Ratio 

150:1 major 

700:1 

major 

5. Screen Size For Testing 

60” at 2m 

major 

6 .Focus Range 

1.5~6m 

major 

7. Keystone Distortion 

<1.0% 

major 

8. Audible Noise Level Typical 

Maximum 

34dBA at 25°C 

35dBA at 25°C 

major 

9. Power Connector 

lEC - 06 

major 

10. Throw Ratio 

47” ±5% Diagonal at 2m 

major 


12. Power consumption Typical 285W / Standby <15W 

13. Blue Border <2 lux with 40 ” (diagonal) image size 

Purple Border <4 lux with 40 ” (diagonal) image size 

14. Light Leakage In Active Area <1.5 lux within 47” (diagonal) image size 

Light Leakage out of Active Area <5 lux between of 47” (diagonal) image size and 60” 

(diagonal) area 

15. IR Receiver, IR Receiver X 2 (Front, Rear) 

16. Check the remote control function whether it is correct 

17. Check the DVD image whether it is correct 
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18. Color Temprature 


1.8.1 White 

.2981.040 

.3181.040 

1.8.2 Red 

.6271.040 

.3691.040 

1.8.3 Green 

.3331.040 

.5591.040 

1.8.4 Blue 

.1371.040 

.0611.040 


19. Focus 


1.9.1 for PROT lens 

1 .Pattern :lx pattern 

2.0bservation:2m to screen(wide only) 

3.Criteria: 

1 .pattern uniform and clear.>OK 

2.If can’t focus uniform and clear > switch to lx pattern 
and focus uniform clear all over screen (central must 
clear than corner) 

Measure flare and defocus 

a.flare:R,G?S2.5 B^3.5 

b.defocus:^2.5 

(lx pattern: Chroma 84,flare and defocus pattern: chroma 34) 

1.9.2 for AOCI lens(A.17) (A.19) 

Flare: Defocus 

R <=4.5 R < = 2.0 

G<=4.5 G < = 2.0 

B<=4.5 B < = 2.0 

20.Lateral Color 

Pattern (A. 19) 

Center of screen 

All other area 

R-G 

<1/2 

<1 

G-B 

<1/2 

<1 

R-B 

<2/3 

<1 


21. Compatibility 


21.1 PC 

PC Compatible 640X400 ^ 1024X768, compressed 
1280X1024; Composite-Sync; Sync-on-Green; Interlace 
Mode (8514A); 

Detailed Support Timing Specification refer to Appendix 

E.1 

PC Frequency 

Limitation 

H-Sync 

24 ~ 88 KHz 

V-Sync 

48 ~ 100 Hz 

Pixel Clock 

140 MHz 

21.2 Video 

NTSC/ NTSC4.43/ PAL (Including PAL-M, PAL-N)/ 

SECAM/ PAL60/ 

21.3 YPbPr 

NTSC 480i/ 480p, PAL 576i/ 720p, HDTV 720p/1080i 
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DMD Image Specification 

1. SCOPE 

This document specifies the image quality requirements applicable to the XGA RGBW 
Palmtop Configuration F Component Kit. The Component Kit provides the XGA RGBW 
Palmtop Projector with Digital Imaging functionality based on Digital Micromirror Device 
(DMD) technology. 

2. Definitions 

2.1 Blemish 

A blemish is an obstruction, reflection, or refraction of light that is visible, but out of 
focus in the projected image under specified conditions of inspection (see Table 1). 
It is caused by a particle, scratch, or other artifact located in the image illumination 
path. 

2.2 Dark pixel 

A dark pixel is a single pixel or mirror that is stuck in the OFF position and is visibly 
darker than the surrounding mirrors. 

2.3 Bright pixel 

A single pixel or mirror that is stuck in the ON position and is visibly brighter than 
the surrounding mirrors. 

2.4 Unstable pixel 

A single pixel or mirror that does not operate in sequence with parameters loaded 
into memory. The unstable pixel appears to be flickering asynchronously with the 
image. 

2.5 Adjacent 

Two or more stuck pixels sharing a common border or common point, also referred 
to as a cluster. 

2.6 Streaks 

Artifact resulting from localized variation in mirror tilt angle relative to surrounding 
mirrors . They are similar in appearance to window scratches but appear at the 
mirror 

Level. Streaks appear as faint diagonal or arcing patterns in the image. 

2.7 Sea of Mirrors ( SOM ) 

SOM is a rectangular array of off-state mirrors surrounding the active area. 

2.8 Eyecatcher 

A small localized light “spot” which haas high spatial frequency and high 
differential 

Brightness. These are due to various DMD window or window aperture “defects” 
Including : digs , voids , particles and scratches. 
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2.9 Border Artifacts 

All variations of these artifacts are acceptable under this image quality 
specification. 

Border artifacts are a general category of image artifacts that may show up on 
screen in the area outside of the active array. Border artifacts include: Exposed 
Bond Wires , Exposed Metal 2 , and Reflective Edge. 

2.9.1 Bond Wires 

Bond Wires attach the die to the superstructure. If visible, they will appear as 
short light parallel lines outside of the Sea of Mirrors ( SOM ). 

2.9.2 Exposed Metal 2 is due to a shift in positioning of either the die or the 
window aperture which may allow light to be reflected off of the layer of 
metal 2 that is below the super structure ( mirrors ). This defect is located at 
the outer edge of the SOM. 

2.9.3 Reflective Edge 

Reflective Edge is light that may reflect from the edge of the DMD”s 
window aperture onto the projection screen. It will appear as a thin diffuse 
line outside of the SOM. 

2.10 Two Zone Blue 60 Screen 

The Two Zone Blue 60 screen is used to test for major dark blemishes. Refer to Eigure 
1 for configuration. All areas of the screen are colored a Microsoft Paintbrush blue 60 
( green and red set at 0 , blue set at 60 ). 

NOTE : If linear degamma table being used in order to generate an equivalent blue 
level on the test screen image. 

2.11 Two Zone Gray 10 Screen 

The Two Zone Gray 10 screen is used to test for major light blemishes. Refer to Eigure 
1 for configuration. All areas of the screen are colored a Microsoft Paintbrush gray 10 
( green , red , and blue set at 10 ). 

NOTE : If linear degamma is not used then the Microsoft Paintbrush values must be 
adjusted to match the degamma table being used in order to generate an equivalent 
gray level on the test screen image. 
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3. ACCEPTANCE REQUIREMENTS 

3.1 Conditions of Acceptance 

All DMD image quality defects must be determined under the folloeing projected 
image test conditions : 

a. Projector degamma shall be linear. 

b. Projector error diffusion shall be “off “. 

c. Projector brightness and contrast settings shall be set to nominal. 

d. The diagonal size of the projected image shall be a minimum of 60 inches. 

e. The projection screen shall be IX gain. 

f. The image shall be in focus during all Table 1 tests. 

g. The projected image shall be inspected from an 8 feet minimum viewing distance. 

3.2 Test Sequence 

Tests shall be run in the sequence listed in Table 1 

TABLE 1. Image Quality Specification 


SEQ 

# 

TEST 

SCREEN 

ACCEPTANCE CRITERIA 

1 

Major Dark 

Blemish 

Two Zone 

Blue 60 

1. No blemish will be darker than Microsoft Blue 

60 in the Critical Zone 

2. <=2 blemishes in the Non-Critical Zone 

3. No blemish will be >1/2” long / diameter 

2 

Major Light 

Blemish 

Two Zone 

Gray 10 

1. No blemish will be lighter than Microsoft Gray 

10 in the Critical Zone 

2. <=2 blemishes in the Non Critical Zone 

3. No blemish will be > 1/2” long / diameter 

3 

Eyecatcher 

Gray 10 

1. No eyecatcher will be lighter than Microsoft Gray 

10 


Streaks 

Blue 60 

Gray 10 

White 

1. No streaks 
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Projected 

Any screen 

1. No adjacent pixels. 


Image 


2. No bright pixels (Active Area ) 

3. <= 1 bright pixel ( SOM ) 

4. < 4 dark pixels 

5. < 6 minor blemishes. 

6. No DMD window aperture shadowing on the 




Active Area 




7. No unstable pixels in Active Area 


Notes : 

1. Projected blemish numbers include the count for the shadow of the artifact in addition to 


the artifact itself, so that the count usually represents a single artifact on the window. 

2. No blemish shall be more than 5 inches long or have a total area of more than 5 square 
inches on a 60 inch diagonal projected image. ( <= 1/2 inch for Major Blemish tests ) 

3. During all Table 1 tests , projected images shall be inspected in accordance with the 
conditions of inspection specified in Section 3. 

4. The rejection basis for all cosmetic DMD defects ( scratches , nicks , particles ) will be 
the projected image tests referenced in Table 1. 

5. Any other image quality issue not specifically defined in this document shall be 
acceptable. 

6. Black screens shall not be used as a basis for rejecting DMDs for image quality. 

Figure 1. Major Blemish Two Zone Screen 


Non Critical Zone 


Critical Zone 

center 25% 
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Optical Measurement 


1.Scope: 

This document describes critical optical related test definitions and Instructions for data or 
video projectors. The other general terminologies are specified in ANSI IT7.228-1997. 

2.General Requirements 

1. The unit under test should be allowed to stabilize without further 

adjustment for a minimum of 5 minutes, at nominal ambient room 
temperature of 25°C, before making measurements. 

2. Measurements shall take place in a light proof room, where the only 

source of illumination is the projector. Less than 1 lux of the light 
on the screen shall be from any source other than the projector. 

3. All measurements shall be made on flat screens that do not provide 

any advantage to the performance of the unit 

4. All measurements shall be made at standard color temperature 

setting, 100% white image (per ANSI IT7.228-1997), except 
where noted 


S.Practical Requirements 

1 .When measuring contrast manually, operators should not wear white clothing since 
light reflected from white clothing can influence the measurement. 

2. Unless otherwise specified, the projection lens is set in the widest zoom position since 

zoom function can influence the measurement. 

3. Measurement should be performed with Minolta Chromameter, Model CL-100, or 

equivalent. 

A1. ANSI BRIGHTNESS 

ANSI Lumens = (L1-i-L2-i-L3-i-L4-i-L5-i-L6-i-L7-i-L8-i-L9)/9 (lux) x A(m^2) 

A (Area) = W * H (m^2) 

W: width of projected image (m) 

H: height of projected image (m) 
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Note: L10, L11, L12, L13 are located at 10% of the distance from corner itself to L5 

A2. BRIGHTNESS UNIFORMITY 

Brightness Uniformity = Minimum (L10,L11,L12,L13)/Average (L1 ,L2,L3,L4,L5,L6,L7,L8,L9) 

A3. JBMA UNIFORMITY 

JBMA Uniformity = Average (L1 ,L3,L7,L9)/ L5 

A4. ANSI CONTRAST 

ANSI Contrast = Average lux value of the white rectangles/Average lux value of the black 
rectangles 

Contrast Ratio shall be determined from illuminance values obtained from a 
black-and-white ’’chessboard” pattern consisting of 16 equal rectangles. The white rectangles 
shall be at 100% gray and the black rectangles at 0% gray. Illuminance measurements shall 
be made at the center of each of the rectangles. 

A5. FOFO CONTRAST 

FOFO Contrast = Lux value at the center of a solid white screen/the lux value at the center of 
a solid black screen 

A6. JBMA CONTRAST 

JBMA Contrast = Average (LI ,L2,L3,L4,L5,L6,L7,L8,L9) under solid white / Average 
(L1,L2,L3,L4,L5,L6,L7,L8,L9) under solid black 

A7. LIGHT LEAKAGE 

Leakage = The maximum light leakage under a solid black pattern in or outside of the 
projected image 
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A8. IMAGE DISTORTION 

Keystone = (W2-W1)/ (W1+W2) x 100% 

Vertical TV dist = (H1+H2-2xH3)/2H2 x100% 

Horizontal TV dist = (W1+W2-2xW3)/2W1 x100% 

W1: image width at image bottom 

W2: image width at image top 

W3: image width at the half image height. 

H1: image height at image left 
H2: image height at image right 
H3: image height at half image 
Note: 

1. Keystone and Vertical TV Distortion are recommended for Front Projection Display 

2. Vertical and Horizontal TV Distortion are recommended for Rear Projection Display 

A9. THROW RATIO 

Throw ratio = projection distance / the width of the projected image 

A10. ZOOM RATIO 

Zoom ratio = maximum / minimum image diagonal size at a fixed projection distance 

A11. FOCUS RANGE 

The minimum/maximum focus distance is the minimum/maximum projection distance (The 
distance between the outermost element of projection lens and screen), expressed in meter, 
at which the image is still at its acceptable focus level.(acceptable focus level is specified by 
FOCUS LIMIT SAMPLE approved by customer) 

A12. COLOR 

Color is expressed as (x, y) in 1931CIE chromaticity values 

Note: Color is measured at the center of the screen that is entirely the measured color under 
default brightness and contrast settings. 

A13. ANSI COLOR 

ANSI Color is expressed as (u, v) in 1976 CIE chromaticity values 

Note: Color is measured at the center of the screen that is entirely the measured color under 
default brightness and contrast settings. 

A14. COLOR UNIFORMITY 

Color Uniformity is the maximum color difference (Ax, Ay) between any two points out of 
L1~L13 
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A15. ANSI COLOR UNIFORMITY 

ANSI Color Uniformity: AuV= [(u’1-u’0)''2+(v’1-v’0)''2f 1/2 

(u’0,v’0): the average color of LI ~L13 

(u’1,v’1): the spot with maximum deviation from (u’0,v’0) 

A16. PROJECTION OFFSET 

Projection Offset= Image height above projection lens optical axis / Total image height x 
100 % 

Note: Optical engine should be kept horizontal attitude 
A17. Customer Defined Focus 

i. Focus test procedure (Wide only) 

a. Pattern: Cross Hatch (Refer to A27 for all related test patterns) 

b. Steps: 

Step 1: Get best focus at Screen Center with “Phon Pattern” 

Step 2: Check “Cross Hatch” at 60”, Wide position. 

Step 3: Observe R, G, B color separately and check “Center and 4 corners of 
screen” for “Defocus” and “Flare” (Check line only, no check point) 

Step 4: Good (“Defocus” « A, “Flare” « B)^ No more check needed 
Step 5: Limits Check “Defocus” (60” <A pixels) 

Check “Flare” (60” <B pixels) 

Step 6: Worst unit of the day^ Check “Letter pattern” (Screen to Observer 6m, 
Wide and Tele same spec) with: 

“Defocus” < C pixels 
“Flare“ < D pixels 

ii. Criteria: Measure the flare size with agreed “Grid” paper and as follows: 
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